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Introduction 
 
 
 
 
Ecology and Environment, Inc., (E & E) was tasked by the United States 
Environmental Protection Agency (EPA) to provide technical support for 
completion of a Site Inspection (SI) on the Big Wood River located in Blaine 
County, Idaho.  E & E completed SI activities under Technical Direction 
Document Number 07-05-0014, issued under EPA, Region 10, Superfund 
Technical Assessment and Response Team (START)-3 Contract Number 
EP-S7-06-02.   
 
The specific goals for the Big Wood River SI, identified by the EPA, are: 
 Determine the potential threat to public health or the environment posed 

by the site; 
 Determine the potential for a release of hazardous constituents into the 

environment; and 
 Determine the potential for placement of the site on the National Priorities 

List. 
 
Completion of the SI included reviewing existing site information, determining 
regional characteristics, collecting receptor information within the range of site 
influence, executing a sampling plan, and producing this report.  The report is 
organized as follows: 
 Section 1, Introduction – Authority for performance of this work, goals for 

the project, and summary of the report contents; 
 Section 2, Background – Site description, site operations and waste 

characteristics, and a summary of investigation locations; 
 Section 3, Field Activities and Analytical Protocol – Summary of the field 

effort; 
 Section 4, Quality Assurance/Quality Control (QA/QC) – Summary of the 

laboratory data; 
 Section 5, Analytical Results Reporting and Background Samples - 

Discussion of results reporting criteria and background sample locations 
and analytical results; 

 Section 6, Surface Water Migration Pathway and Targets – Discussion of 
the surface water migration pathway, targets, sample locations, and 
analytical results; 

 Section 7, Summary and Conclusions – Summary of the investigation and 
recommendation for the site based on the information gathered during the 
investigation; 

 Section 8, References – Alphabetical listing of the references cited 
throughout the text; 
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 Appendix A, Sample Plan Alteration Form – A description and 
justification for deviations from the approved sampling plan. 

 Appendix B, Field Sample Collection Data Sheets – Data sheets used to 
record individual sample descriptions and general locations. 

 Appendix C, Photographic Documentation – Photographs taken during the 
sampling event; 

 Appendix D, Global Positioning System (GPS) Coordinate – Latitude and 
longitude coordinates of sample locations. 

 Appendix E, Chain-of-Custody Forms – Forms documenting sample 
chain-of-custody for the sampling event; 

 Appendix F, Data Validation Memoranda – Laboratory results and quality 
assurance evaluation for all samples; and 

 Appendix G, Analytical Results Summary Tables for the Big Wood River 
and its Tributaries 
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Site Background 
 
 
 
 
This section describes the background of the site including location, description, 
operations and source characteristics, previous investigations, and a summary of 
the site investigation locations. 
 
2.1 Site Location 

Site Name: Big Wood River 
CERCLIS ID Number: To be determined 
Latitude: Northern Boundary:  43 38’ 51.04” North 

Southern Boundary:  43 26’ 44.71” North  
Longitude: Northern Boundary:  114 20’ 34.51” West 

Southern Boundary:  114 15’ 37.04” West 
Legal Description: Northern Boundary: 

 Township: 4 North 
 Range: 17 East 
 Section: 13 
Southern Boundary: 
 Township: 1 North 
 Range: 18 East 
 Section: 1 

County: Blaine 
Congressional District: 2 

 
2.2 Site Description 
The Big Wood River is located in the south central portion of Idaho in the Big 
Wood River Valley (Figure 2-1).  The portion of this river that is the focus of this 
SI begins at the confluence of Warm Springs Creek with the Big Wood River at 
the northern boundary and concludes at the confluence of Townsend Gulch with 
the Big Wood River at the southern boundary (Figure 2-2).  Sixteen tributaries to 
the Big Wood River (Colorado Gulch, Clear Creek, Croy Creek, Deer Creek, East 
Fork Big Wood River, Elkhorn Gulch, Greenhorn Gulch, Independence Creek, 
Lees Gulch, Mammoth Gulch, Minnie Moore Gulch, Parker Gulch, Star Gulch, 
Townsend Gulch, Trail Creek, and Warm Springs Creek) were the targets of this 
investigation.  This investigation was designed to determine whether 
contamination from mining activities in areas drained by tributaries to the Big 
Wood River is impacting downstream resources such as fisheries and sensitive 
environments. 
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2.3 Site Operations and Source Characteristics 
Mining has historically occurred in areas drained by tributaries that feed the Big 
Wood River.  Contamination from mining and/or milling activities may be 
migrating downstream into the Big Wood River.  Contaminants of concern from 
these activities are target analyte list (TAL) metals including mercury. 
 
2.4 Previous Investigations 
In 2006, EPA and the Idaho Department of Environmental Quality (IDEQ) 
conducted a joint investigation of mine sites and the surface water pathway within 
the Croy Creek Watershed (which is a tributary of the Big Wood River).  During 
this investigation, six co-located surface water/sediment sample sets were 
collected from the Big Wood River downstream of the confluence with Croy 
Creek.  Analytical results of the surface water samples did not indicate the 
presence of TAL metals at elevated concentrations with respect to background 
concentrations (Table 2-1).  Analytical results for the sediment samples indicated 
the presence of arsenic at an elevated concentration with respect to background 
concentrations in one of the samples (Table 2-2).  Limited samples were collected 
on the Big Wood River during this investigation.  (E & E 2007) 
 
The IDEQ completed a Watershed Management Plan for the Big Wood River 
in 2002.  The Big Wood River is listed under the Clean Water Act as a 303(d) 
water body.  Water quality pollutants of concern on the Main Stem of the Big 
Wood River include: suspended sediments, substrate sediments, total phosphorus, 
and pathogens (Escherichia coli) (IDEQ 2008). 
 
2.5 Summary of SI Investigation Locations 
Sampling under the Big Wood River SI was conducted at targets that may be 
impacted by sources of Comprehensive Environmental Response, Compensation, 
and Liability Act (CERCLA) –regulated substances.  The features identified for 
inspection under the Big Wood River SI were determined based on a review of 
background information.  These features are discussed below: 
 
Targets: 

 The Big Wood River is known to be used for sport fishing and this river 
contains several miles of wetlands.  These targets may have been impacted 
by mining efforts in the area.  This investigation was designed to assist in 
determining whether these targets are being impacted.  The primary 
contaminants of concern are heavy metals. 



Table 2-1 Big Wood River and Tributaries Surface Water Samples Analytical Results Summary
06284059 
BW01SW

06284072 
CO01SW

06284076 
MG01SW

06284061 
BW02SW

06284070 
BW03SW

06284074 
BW04SW

06284078 
BW05SW

06284080 
BW06SW

MJ7560 MJ7573 MJ7577 MJ7562 MJ7571 MJ7575 MJ7579 MJ7581
Background Colorado Gulch Mammoth Gulch

TAL Metals (g/L)

Arsenic 10.0 U 20.5 7.6 JQ 10.0 U 10.0 U 10.0 U 10.0 U 10.0 U 
Calcium 32100  56700  74000  32400  30600  30300  47500  44500  
Iron 74.9 JQ 186  100 U 67.5 JQ 87.8 JQ 79.5 JQ 26.9 JQ 39.5 JQ 
Magnesium 6940  13000  11900  6900  6650  6630  10600  9690  
Sodium 2820 JQ 5540  6460  3050 JQ 2760 JQ 4050 JQ 5730  4970 JQ 
Note: Bold type indicates the sample result is above the instrument detection limit.

Underline type indicates the sample result is elevated as defined in Section 5.

Key:
CLP = Contract Laboratory Program.
EPA = United States Environmental Protection Agency.

ID = Identification.
J = The associated value is an estimated quantity.

g/L = micrograms per liter.
Q = The detected concentration is below the method reporting limit/contract required quantitation limit, but is above the method quantitation limit.

TAL = Target Analyte List.
U = The material was analyzed for, but was not detected above the level of the associated value.  The associated value is either the SQL or the sample detection limit.

EPA Sample ID
Station Location
CLP Sample ID
Description
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Table 2-2 Big Wood River and Tributaries Sediment Sample Results
06284060
BW01SD

06284073
CO01SD

06284077
MG01SD

06284062 
BW02SD

06284071
BW03SD

06284075 
BW04SD

06284079 
BW05SD

06284081
BW06SD

MJ7561 MJ7574 MJ7578 MJ7563 MJ7572 MJ7576 MJ7580 MJ7582
Background Colorado Gulch Mammoth Gulch

TAL Metals (mg/kg)
Aluminum 3840  7140  9020  3880  3860  5280  3600  3190  
Arsenic 4.7  31.8 27.7 4.7  4.5  4.6  70.8 4.0
Barium 88.7  76.7  122  58.4  82.1  147  64.9  35.5  
Beryllium 0.17 JQ

(0.61  SQL)
0.18 JQ 0.82 0.21 JQ 0.18 JQ 0.29 JQ 0.22 JQ 0.13 JQ 

Cadmium 0.61 U 0.51 JQ 2.9 0.51 U 0.65 U 0.74 U 0.64 U 0.49 JQ 
Calcium 6150  5380  9920  4650  4330  6610  7350  2700  
Chromium 15.7  25.1  22.8  13.9  15.0 17.6  14.0 15.0
Copper 7.0 14.4  23.6 9.0 8.0 10.5  10.1  5.4  
Iron 8280  14200  17100  7690  7810  9530  12900  6270  
Lead 12.5 JL 22.3 JL 26.8 JL 12.5 JL 12.7 JL 23.7 JL 25.8 JL 25.4 JL 
Magnesium 2900 JL 4530 JL 4920 JL 3360  3190 JL 4140 JL 3110 JL 2730 JL 
Manganese 103  190  281  132  99.7  131  289  102  
Nickel 12.6  16.9  30.3  12.7  12.7  15.8  18.2  10.3  
Potassium 441 JQ 2630 JH 2810 JH 534 JH 501 JQ 761 JH 448 JQ 441 JQ 
Vanadium 17.1  46.8  69.4 18.1  16.9  21.3  14.2  16.4  
Zinc 59.6  193 227 52.0 53.6  92.4  92.5  117  
Note: Bold type indicates the sample result is above the instrument detection limit.

Underline type indicates the sample result is elevated as defined in Section 5.

Key:
CLP = Contract Laboratory Program.
EPA = United States Environmental Protection Agency.

ID = Identification.
H = High bias.
J = The associated value is an estimated quantity.
L = Low bias.

mg/kg = millgrams per kilogram.
Q = The detected concentration is below the method reporting limit/contract required quantitation limit, but is above the method quantitation limit.

SQL = Sample quantitation limit.
TAL = Target Analyte List.

U = The material was analyzed for, but was not detected above the level of the associated value.  The associated value is either the SQL or the sample detection limit.

EPA Sample ID
Station Location
CLP Sample ID
Description
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Field Activities and 
Analytical Protocol 
 
 
 
 
A site-specific sampling plan (SSSP) for the Big Wood River SI was developed 
by the START prior to field sampling (E & E 2008).  The SSSP describes the 
sampling strategy, sampling methodology, and analytical program used to 
investigate potential targets.  With few exceptions the SI field activities were 
conducted in accordance with the approved SSSP.  Deviations from the SSSP are 
described, when applicable, in this section and in the sampling location discussion 
in Section 6 (target areas).  All deviations to this SSSP were pre-approved by the 
EPA Task Monitor (TM) during the field sampling event and were recorded on a 
Sample Plan Alternation Form (SPAF) as presented as Appendix A. 
 
The SI field sampling event was conducted from June 16, 2008 through June 19, 
2008.  A total of 109 samples, including five background surface water samples 
and five background sediment samples were collected for the SI.  Sample types 
and methods of collection are described below.  A list of all samples collected for 
laboratory analysis under this SI is contained in Table 3-1.  During sampling, the 
field team used sample collection data sheets to record sample descriptions and to 
sketch the general location of each sample.  Field sample collection data sheets 
are provided as Appendix B.  Photographic documentation of SI field activities is 
included as Appendix C. 
 
Alphanumeric identification numbers applied by the START to each sample 
location (e.g., BR01) are used in the report as the sample location identifiers.  
Sample locations are provided in Figure 3-1. 
 
This section describes sampling methodology, analytical protocol, global 
positions system, and investigation-derived waste. 
 
3.1 Sampling Methodology 
Grass leaves and other vegetative material, rocks, and other debris unsuitable for 
analysis were removed from samples before being placed into sample containers.  
Samples were stored on ice in coolers continuously maintained under the custody 
of START personnel.  Sampling methods used for each sample type are described 
below. 
 
3.1.1 Surface Water Sampling 
Surface water samples were collected by directly dipping a 1-liter polyethylene 
sample container directly into the water.  Water quality parameters for pH, 
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dissolved oxygen, turbidity, salinity, temperature, and conductivity were collected 
prior to sample collection.  Samples were preserved with nitric acid following 
sample collection.  At co-located sample locations, the surface water sample was 
collected prior to collection of the sediment sample to avoid the possibility of 
contaminating the surface water sample with suspended sediment. 
 
3.1.2 Sediment Sampling 
Sediment samples were collected using dedicated plastic scoops.  The sample 
material was placed in a dedicated plastic bowl, thoroughly homogenized, and 
placed in prelabeled sample containers.   
 
3.2 Analytical Protocol 
Analytical protocols applied to the SI samples included off-site fixed laboratory 
analysis of TAL metals including mercury (EPA CLP SOW ILM05.4).  Analyses 
applied to the samples are presented in Table 3-1.  All analyses were performed 
by Bonner Analytical located in Hattiesburg, Mississippi.  Additionally, the field 
team collected water quality measurements at the time of sampling using a 
Horiba™ water quality meter.  The following water quality measurements were 
collected and recorded on field sample data sheets: temperature, pH, conductivity, 
dissolved oxygen, turbidity, and salinity. 
 
3.3 Global Positioning System 
Trimble GeoXH mapping grade Global Positioning System (GPS) units were 
used by START personnel to approximate the sample location coordinates of the 
Big Wood River SI.  The recorded GPS sample location coordinates by sample 
point are listed in Appendix D. 
 
3.4 Investigation-Derived Waste 
Investigation-derived waste (IDW) generated during the Big Wood River SI 
sampling event included disposable sampling supplies and disposable personal 
protection equipment.  All IDW was double-bagged in opaque plastic bags and 
disposed at the local municipal landfill. 
 



Table 3-1 Sample Collection and Analytical Summary
EPA Sample 

ID
Station 

Location
CLP Sample 

ID Matrix Sampler Date Time TAL Metals Sample Description

08254000 BG01SW MJ96Y5 SW AM 6/16/08 1100 X Big Wood River background sample.  No odor.

08254001 BG02SW MJ96Y6 SW AM 6/16/08 1135 X
Big Wood River background wetland sample.  Slightly turbid.  
No odor.

08254002 BG03SW MJ96Y7 SW AM 6/16/08 1040 X Elkhorn Gulch sample.  Salty odor. 
08254003 BG04SW MJ96Y8 SW AM 6/16/08 940 X Parker Gulch background wetland sample.  No odor.
08254004 BR01SW MJ96Y9 SW BC 6/16/08 340 X Big Wood River sample.  No odor.
08254005 BR02SW MJ96Z0 SW BC 6/16/08 1240 X Big Wood River sample.  No odor.
08254006 BR03SW MJ96Z1 SW BC 6/17/08 0950 X Big Wood River sample.  No odor.
08254007 BR04SW MJ96Z2 SW BC 6/17/08 1023 X Big Wood River sample.  No odor.
08254008 BR05SW MJ96Z3 SW BC 6/17/08 1310 X Big Wood River sample.  No odor.
08254009 BR06SW MJ96Z4 SW BC 6/17/08 1350 X Big Wood River sample.  No odor.
08254010 BR07SW MJ96Z5 SW BC 6/17/08 1730 X Big Wood River sample.  No odor.
08254011 BR08SW MJ96Z6 SW BC 6/17/08 1800 X Big Wood River sample.  
08254023 BR20SW MJ9708 SW JH 6/18/08 1120 X Big Wood River sample on Broadford Slough.  No odor.
08254024 BR21SW MJ9709 SW JH 6/18/08 1105 X Big Wood River sample on Broadford Slough.  No odor.
08254025 BR22SW MJ9710 SW JH 6/18/08 0958 X Big Wood River sample on Broadford Slough.  No odor.
08254026 BR23SW MJ9711 SW JH 6/18/08 0900 X Big Wood River sample on Broadford Slough.  No odor.
08254027 BR24SW MJ9712 SW JH 6/18/08 0820 X Big Wood River sample on Broadford Slough.  No odor.
08254028 BR25SW MJ9713 SW AM 6/17/08 1630 X Big Wood River sample from side channel.  No odor.
08254029 BR26SW MJ9714 SW JH 6/17/08 1550 X Big Wood River sample from side channel.  No odor.
08254030 BR27SW MJ9715 SW JH 6/17/08 1100 X Big Wood River sample.  No odor.
08254031 BR28SW MJ9716 SW JH 6/17/08 1000 X Big Wood River sample.  No odor.
08254032 BR29SW MJ9717 SW JH 6/17/08 0858 X Big Wood River sample.  No odor.
08254033 BR30SW MJ9718 SW JH 6/17/08 0812 X Big Wood River sample.  No odor.
08254034 BR31SW MJ9719 SW JH 6/16/08 1740 X Big Wood River sample.  No odor.
08254035 BR32SW MJ9720 SW JH 6/16/08 1645 X Big Wood River sample.  Slight methane odor.
08254036 BR33SW MJ9721 SW JH 6/16/08 1550 X Big Wood River sample.  No odor.
08254037 BR34SW MJ9722 SW JH 6/16/08 1510 X Big Wood River sample.  No odor.
08254038 BR35SW MJ9723 SW JH 6/16/08 1425 X Big Wood River sample.  No odor.
08254042 CC01SW MJ9727 SW BC 6/17/08 1340 X Croy Creek sample.  No odor.
08254043 DC01SW MJ9728 SW BC 6/17/08 1744 X Deer Creek sample.
08254044 EC01SW MJ9729 SW JH 6/16/08 1720 X Elkhorn Gulch sample.  No odor.
08254045 ER01SW MJ9730 SW JH 6/17/08 0840 X East Fork Big Wood River sample.  No odor.
08254046 GG01SW MJ9731 SW JH 6/17/08 1010 X Greenhorn Gulch sample.  No odor.
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Table 3-1 Sample Collection and Analytical Summary
EPA Sample 

ID
Station 

Location
CLP Sample 

ID Matrix Sampler Date Time TAL Metals Sample Description

08254047 EC02SW MJ9732 SW AM 6/18/08 1435 X Elkhorn Gulch sample.  Swampy odor.
08254048 IC01SW MJ9733 SW JH 6/18/08 1414 X Independence Creek sample.  No odor.
08254049 LG01SW MJ9734 SW JH 6/18/08 1045 X Lee's Gulch sample.  No odor.
08254052 RC01SW MJ9737 SW JH 6/18/08 1510 X Clear Creek sample.  
08254056 TC01SW MJ9741 SW JH 6/16/08 1525 X Trail Creek sample.  No odor.
08254057 TG01SW MJ9742 SW BC 6/16/08 1118 X Townsend Gulch sample.  No odor.
08254058 WC01SW MJ9743 SW JH 6/16/08 1355 X Warm Springs Creek sample.  No odor.
08254059 WD01SW MJ9744 SW BC 6/18/08 0934 X Big Wood River wetland sample.  No odor.
08254060 WD02SW MJ9745 SW BC 6/18/08 1027 X Big Wood River wetland sample.  No odor.
08254061 WD03SW MJ9746 SW BC 6/18/08 1152 X Big Wood River wetland sample.  No odor.
08254062 WD04SW MJ9747 SW BC 6/18/08 1420 X Big Wood River wetland sample.  No odor.
08254063 WD05SW MJ9748 SW BC 6/18/08 1520 X Big Wood River wetland sample.  No odor.
08254064 WD06SW MJ9749 SW BC 6/18/08 1542 X Big Wood River wetland sample.  No odor.
08254065 WD07SW MJ9750 SW BC 6/19/08 0857 X Big Wood River wetland sample.  No odor.
08254066 WD08SW MJ9751 SW BC 6/19/08 1006 X Big Wood River wetland sample.  No odor.
08254067 WD09SW MJ9752 SW BC 6/19/08 1116 X Big Wood River wetland sample.  No odor.
08254068 WD10SW MJ9753 SW BC 6/19/08 1332 X Big Wood River wetland sample.  No odor.
08254069 GG02SD MJ9754 SD BC 6/19/08 0816 X

08254070 BG01SD MJ9755 SD AM 6/16/08 1102 X
Big Wood River background sample.  Wet, medium brown, 
fine silty material with moderate organic content.  No odor.

08254071 BG02SD MJ9756 SD AM 6/16/08 1137 X

Big Wood River background wetland sample.  Wet, medium 
brown silt with some sand and moderate organic content.  No 
odor.

08254072 BG03SD MJ9757 SD AM 6/16/08 1042 X
Elkhorn Gulch sample.  Wet, light brown, coarse material 
with slight organic content.  Salty odor.

08254073 BG04SD MJ9758 SD AM 6/16/08 0942 X
Parker Gulch background sample.  Wet, medium brown, fine 
material with heavy organic content.  No odor.

08254074 BR01SD MJ9759 SD BC 6/16/08 1542 X
Big Wood River sample.  Wet, gray, medium to fine poorly 
graded sand.  No organic material present.  No odor.

08254075 BR02SD MJ9760 SD BC 6/16/08 1242 X
Big Wood River sample.  Wet, gray, fine material.  No 
organic material present.  No odor.
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Table 3-1 Sample Collection and Analytical Summary
EPA Sample 

ID
Station 

Location
CLP Sample 

ID Matrix Sampler Date Time TAL Metals Sample Description

08254076 BR03SD MJ9761 SD BC 6/17/08 0955 X
Big Wood River sample.  Wet, dark gray, poorly graded fine 
to medium sand.  No organic material present.  No odor.

08254077 BR04SD MJ9762 SD BC 6/17/08 1025 X
Big Wood River sample.  Wet, dark brown/gray, fine sand to 
silt, poorly graded with moderate organic content.  No odor.

08254078 BR05SD MJ9763 SD BC 6/17/08 1313 X
Big Wood River sample.  Dry, gray, medium gravel and 
medium sand with slight organic content.  No odor.

08254079 BR06SD MJ9764 SD BC 6/17/08 1530 X
Big Wood River sample.  Wet, brown/grey, poorly graded 
with some gravel.  Slight organic content.  No odor.

08254080 BR07SD MJ9765 SD BC 6/17/08 1533 X
Big Wood River sample.  Wet, gray, poorly graded fine to 
medium sand.  No organic material present.  No odor.

08254081 BR08SD MJ9766 SD BC 6/17/08 1802 X Big Wood River sample.  

08254093 BR20SD MJ9778 SD JH 6/18/08 1122 X
Big Wood River sample on Broadford Slough.  Wet, brown 
coarse sand with silt and slight organic content.  No odor.

08254094 BR21SD MJ9779 SD JH 6/18/08 1107 X

Big Wood River sample on Broadford Slough.  Wet, dark 
brown/black silt with sand and small cobbles with moderate 
organic content.  No odor.

08254095 BR22SD MJ9780 SD JH 6/18/08 1000 X
Big Wood River sample on Broadford Slough.  Wet, brown 
silt with fine sand and slight organic content.  No odor.

08254096 BR23SD MJ9781 SD JH 6/18/08 0902 X

Big Wood River sample on Broadford Slough.  Wet, dark 
brown, silt with medium sand and heavy organic content.  No 
odor.

08254097 BR24SD MJ9782 SD JH 6/18/08 0822 X
Big Wood River sample on Broadford Slough.  Wet, dark 
brown silt with fine sand and heavy organic content.  No odor.

08254098 BR25SD MJ9783 SD AM 6/17/08 1633 X
Big Wood River sample from side channel.  Wet, dark brown 
silt with heavy organic content.  No odor.

08254099 BR26SD MJ9784 SD JH 6/17/08 1555 X

Big Wood River sample from side channel.  Wet, dark brown 
silt with coarse sand and small cobbles.  Heavy organic 
content.  No odor.
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Table 3-1 Sample Collection and Analytical Summary
EPA Sample 

ID
Station 

Location
CLP Sample 

ID Matrix Sampler Date Time TAL Metals Sample Description

08254100 BR27SD MJ9785 SD JH 6/17/08 1102 X
Big Wood River sample.  Dry, dark brown, fine sand with 
some silt and cobbles.  Heavy organic content.  No odor.

08254101 BR28SD MJ9786 SD JH 6/17/08 1003 X
Big Wood River sample.  Wet, dark brown, very fine sand 
with silt and heavy organic content.  No odor.

08254102 BR29SD MJ9787 SD JH 6/17/08 0900 X
Big Wood River sample.  Wet, brown, fine sand with some 
silt and moderate organic content.  No odor.

08254103 BR30SD MJ9788 SD JH 6/17/08 0815 X
Big Wood River sample.  Wet, medium-light brown sand with 
slight organic content.  No odor.

08254104 BR31SD MJ9789 SD JH 6/16/08 1742 X
Big Wood River sample.  Wet, dark brown to black silt and 
clay with heavy organic content.  No odor.

08254105 BR32SD MJ9790 SD JH 6/16/08 1647 X

Big Wood River sample.  Wet, light brown, medium-grained 
sand with some silt.  Moderate organic content.  Slight 
methane odor.

08254106 BR33SD MJ9791 SD JH 6/16/08 1552 X
Big Wood River sample.  Wet, medium brown, fine sand with 
slight amount of silt.  Slight organic content.  No odor.

08254107 BR34SD MJ9792 SD JH 6/16/08 1312 X
Big Wood River sample.  Wet, dark brown fine sand with silt 
and slight organic content.  No odor.

08254108 BR35SD MJ9793 SD JH 6/16/08 1427 X

Big Wood River sample.  Wet, light brown fine/medium sand 
with gravel and cobbles.  No organic material present.  No 
odor.

08254112 CC01SD MJ9797 SD BC 6/17/08 1342 X
Croy Creek sample.  Wet, medium brown, medium grained 
sand to silt.  Moderate organic content.  No odor.

08254113 DC01SD MJ9798 SD BC 6/17/08 1746 X Deer Creek sample.

08254114 EC01SD MJ9799 SD JH 6/16/08 1722 X
Elkhorn Gulch sample.  Wet, light brown, coarse and with 
cobbles.  Slight organic content.  No odor.

08254115 ER01SD MJ97A0 SD JH 6/17/08 0842 X
East Fork Big Wood River sample.  Wet, dark brown silt and 
some fine sand with heavy organic content.  No odor.

08254116 GG01SD MJ97A1 SD JH 6/17/08 1012 X
Greenhorn Gulch sample.  Wet, dark brown, silt with some 
coarse sand and cobbles.  Heavy organic content.  No odor.
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Table 3-1 Sample Collection and Analytical Summary
EPA Sample 

ID
Station 

Location
CLP Sample 

ID Matrix Sampler Date Time TAL Metals Sample Description

08254069 GG02SD MJ9754 SD BC 06/19/08 816 X

Greenhorn Gulch background sample.  Wet, brown, medium 
sand to silt, moderately graded.  No organic material present.  
No odor.

08254117 EC02SD MJ97A2 SD AM 6/18/08 1437 X

Elkhorn Gulch sample.  Wet, gray to black silt with coarse 
sand and small cobbles with moderate organic content.  
Swampy odor.

08254118 IC01SD MJ97A3 SD JH 6/18/08 1416 X

Independence Creek sample.  Wet, dark brown, coarse sand 
with small cobbles and silt with moderate organic content.  
No odor.

08254119 LG01SD MJ97A4 SD JH 6/18/08 1047 X
Lee's Gulch sample.  Wet, brown silt with some clay and 
coarse sand with moderate organic content.  No odor.

08254120 MG01SD MJ97A5 SD JH 6/17/08 1608 X
Mammoth Gulch sample.  Wet, dark brown silt with medium 
to coarse sand and slight organic content.  

08254121 NG01SD MJ97A6 SD JH 6/18/08 0843 X
Minni Moore Gulch sample.  Dry, dark brown, clayey silt 
with slight organic content.  No odor.

08254122 RC01SD MJ97A7 SD JH 6/18/08 1512 X
Clear Creek sample.  Light brown, fine sand with coarse sand 
and some cobbles.  Heavy organic content.

08254123 PG01SD MJ97A8 SD JH 6/18/08 1520 X

Parker Gulch sample.  Dry, light brown, course sand with 
cobbles and some silt; and containing no organic material.  No 
odor.

08254125 SG01SD MJ97B0 SD JH 6/18/08 0942 X
Star Gulch sample.  Dry, dark brown silt with some medium 
sand and a little clay.  Moderate organic content.  No odor.

08254126 TC01SD MJ97B1 SD JH 6/16/08 1527 X
Trail Creek sample.  Wet, dark brown/gray silt with some 
medium sand and heavy organic content.  No odor.

08254127 TG01SD MJ97B2 SD BC 6/16/08 1120 X
Townsend Gulch sample.  Wet, dark brown, well graded 
gravel to silt with slight organic content.  No odor.

08254128 WC01SD MJ97B3 SD JH 6/16/08 1357 X
Warm Springs Creek sample.  Wet, dark brown fine sand with 
silt and with slight organic content.  No odor.

08254129 WD01SD MJ97B4 SD BC 6/18/08 0932 X
Big Wood River wetland sample.  Wet, dark brown silt with 
moderate organic content.  No odor.

08254130 WD02SD MJ97B5 SD BC 6/18/08 1025 X

Big Wood River wetland sample.  Wet, dark brown fine sand 
to silt with some small gravel and heavy organic content.  No 
odor.
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Table 3-1 Sample Collection and Analytical Summary
EPA Sample 

ID
Station 

Location
CLP Sample 

ID Matrix Sampler Date Time TAL Metals Sample Description

08254131 WD03SD MJ97B6 SD BC 6/18/08 1150 X
Big Wood River wetland sample.  Wet, dark brown silt with 
heavy organic content.  No odor.

08254132 WD04SD MJ97B7 SD BC 6/18/08 1422 X
Big Wood River wetland sample.  Wet, dark brown silt with 
moderate organic content.  No odor.

08254133 WD05SD MJ97B8 SD BC 6/18/08 1522 X
Big Wood River wetland sample.  Wet, dark brown silt with 
moderate organic content.  No odor.

08254134 WD06SD MJ97B9 SD BC 6/18/08 1544 X
Big Wood River wetland sample.  Wet, dark brown silt with 
heavy organic content.  No odor.

08254135 WD07SD MJ97C0 SD BC 6/19/08 0859 X
Big Wood River wetland sample.  Gray-brown fine sand to 
silt with heavy organic content.  No odor.

08254136 WD08SD MJ97C1 SD BC 6/19/08 1008 X
Big Wood River wetland sample.  Wet, dark brown silty 
material with heavy organic content.  No odor.

08254137 WD09SD MJ97C2 SD BC 6/19/08 1118 X

Big Wood River wetland sample.  Wet, brown medium sand 
to silt, moderately graded with heavy organic content.  No 
odor.

08254138 WD10SD MJ97C3 SD BC 6/19/08 1334 X

Big Wood River wetland sample.  Wet, brown/gray poorly 
graded, fine to medium grain sand with slight organic content. 
No odor.

08254139 GG02SW MJ97C4 SW BC 6/19/08 0816 X Greenhorn Gulch background sample.  No odor.
08254140 CG01SW MJ97C5 SW BC 6/17/08 0930 X Colorado Gulch sample.  No odor.

08254141 CG01SD MJ97C6 SD BC 6/17/08 0933 X
Colorado Gulch sample.  Wet, dark brown silt with coarse 
gravel.  Heavy organic content.  No odor.

Key:
AM = Andy Maguire.
BC = Bryan Ciecko.

CLP = Contract Laboratory Program.
EPA = United States Environmental Protection Agency.

ID = Identificaiton.
JH = Josh Hancock.
SD = Sediment.
SW = Surface Water.

TAL = Target Analyte List.
X = Sample was analyzed for.
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Quality Assurance/ 
Quality Control 
 
 
 
 
QA/QC data are necessary to determine precision and accuracy and to 
demonstrate the absence of interferences and/or contamination of sampling 
equipment, glassware and reagents.  Specific QC requirements for laboratory 
analyses are incorporated in the Contract Laboratory Program Statement of Work 
for Inorganic Analyses (EPA 2007).  These QC requirements or equivalent 
requirements found in the analytical methods were followed for analytical work 
on the SI.  Appendix E provides copies of Chain-of-Custody forms relating to SI 
data; while Appendix F provides Data Validation Memoranda and Laboratory 
Analytical Data Sheets.  This section describes the QA/QC measures taken for the 
SI and provides an evaluation of the usability of data presented in this report. 
 
Data from the CLP laboratory were reviewed and validated by EPA chemists.  
Data qualifiers were applied as necessary according to the following guidance: 
 EPA (2004) Contract Laboratory Program National Functional Guidelines 

for Inorganic Data Review. 
 
In the absence of other QC guidance, method- and/or SOP-specific QC limits 
were also utilized to apply qualifiers to the data. 
 
4.1 Satisfaction of Data Quality Objectives 
The following EPA (EPA 2000) guidance document was used to establish data 
quality objectives (DQOs) for this SI: 
 Guidance for the Data Quality Objectives Process (EPA QA/G-4), 

EPA/600/R-96/055. 
 
The EPA TM determined that definitive data without error and bias determination 
would be used for the sampling and analyses conducted during the field activities.  
The data quality achieved during the field work produced sufficient data that met 
the DQOs stated in the SSSP (E & E 2008).  A detailed discussion of 
accomplished SI objectives is presented in the following sections. 
 
4.2 QA/QC Samples 
QA samples (trip blanks and rinsate blanks) were not collected.  Trip blanks are 
not required for TAL metals analyses.  Rinsate blank samples are not required as 
all samples were collected with dedicated sampling equipment.  QC samples 
included matrix spike (MS)/duplicate samples for inorganic analyses at a rate of 
one MS/duplicate per 20 samples per matrix. 
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4.3 Project-Specific Data Quality Objectives 
The laboratory data were reviewed to ensure that DQOs for the project were met.  
The following describes the laboratories’ abilities to meet project DQOs for 
precision, accuracy, and completeness and the field team’s ability to meet project 
DQOs for representativeness and comparability.  The laboratories and the field 
team were able to meet DQOs for the project. 
 
4.3.1 Precision 
Precision measures the reproducibility of the sampling and analytical 
methodology.  Laboratory and field precision is defined as the relative percent 
difference (RPD) between duplicate sample analyses.  The laboratory duplicate 
samples or MS/MSD samples measure the precision of the analytical method.  
The RPD values were reviewed for CLP laboratory samples.  No sample results 
were qualified based on laboratory duplicate QC outliers therefore the project 
DQO for precision was met. 
 
4.3.2 Accuracy 
Accuracy indicates the conformity of the measurements to fact.  Laboratory 
accuracy is defined as the percent recovery (%R) for MS analyses.  The MS %R 
values were reviewed for all MS analyses.  Forty one sample results 
(approximately 1.7% of the data) were qualified as estimated quantities (J or UJ) 
and 64 sample results (approximately 2.6% of the data) were rejected (R) based 
on spike QC outliers, therefore the project DQO for accuracy was met. 
 
4.3.3 Completeness 
Data completeness is defined as the percentage of usable data (usable data divided 
by the total possible data).  All laboratory data were reviewed for data validation 
and usability.  A total of 64 results were rejected (approximately 2.6% of the 
data); therefore, the project DQO for completeness was met. 
 
4.3.4 Representativeness 
Data representativeness expresses the degree to which sample data accurately and 
precisely represent a characteristic of a population, parameter variations at a 
sampling point or environmental condition.  The number and selection of samples 
were determined in the field to account accurately for site variations and sample 
matrices.  The DQO for representativeness was met. 
 
4.3.5 Comparability 
Comparability is a qualitative parameter expressing the confidence with which 
one data set can be compared to another.  Data produced for this site followed 
applicable field sampling techniques and specific analytical methodology.  The 
DQO for comparability was met. 
 
4.4 Laboratory QA/QC Parameters 
The laboratory data also were reviewed for holding times/temperatures, 
laboratory blank samples; field/trip blank samples, rinsate blank samples, serial 
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dilution analyses, and interference check sample analyses.  These QA/QC 
parameters are summarized below.  In general, the laboratory and field QA/QC 
parameters were considered acceptable. 
 
4.4.1 Holding Times/Temperatures 
All holding times were met.  All samples were maintained within QC temperature 
limits. 
 
4.4.2 Laboratory Blanks 
All laboratory blanks met the frequency criteria.  The following potential 
contaminants of concern were detected in the laboratory blanks. 
 TAL Metals:  chromium, copper, iron, mercury, sodium, vanadium, and zinc. 
 
See the data validation memoranda for qualifiers applied based on laboratory 
blank contamination. 
 
4.4.3 Serial Dilution 
Serial dilution analyses were performed at a frequency of one per 20 samples per 
matrix, meeting QC frequency criteria.  A total of 107 results (approximately 
4.3% of the data) were qualified as estimated quantities (J or UJ) based on serial 
dilution outliers. 
 
4.4.4 Interference Check Samples 
Interference check sample analyses were performed at a frequency of one per 20 
samples per matrix meeting QC frequency criteria.  All interference check sample 
results were within QC limits. 
 



 

 
10:\STARTDOC\07050014\S1262 5-1 

  
 

 
Analytical Results Reporting and 
Background Samples 
 
 
 
 
This section describes the reporting and methods applied to analytical results 
presented in Section 6 (Surface Water Migration Pathway) of this report, and 
discuss background locations and their sample results.  Table 3-1 lists all samples 
collected for laboratory analysis. 
 
5.1 Analytical Results Evaluation Criteria 
Analytical results presented in the summary tables of Section 6 shows all analytes 
detected above laboratory detection limits in bold type.  Analytical results 
indicating elevated concentrations of contaminants in target samples (Section 6) 
with respect to background concentrations are shown underlined and in bold type.  
For the purposes of this investigation, elevated concentrations are those 
concentrations that are: 
 Equal to or greater than the sample’s Contract Required Quantitation 

Limit (CRQL) or the Sample Quantitation Limit (SQL) when a non-CLP 
laboratory was used; and 

 Equal to or greater than the background sample’s  CRQL or SQL when the 
background concentration was below detection limits; or 

 At least three times greater than the background concentration when the 
background concentration equals or exceeds the detection limits. 

 
The analytical summary tables present all detected compounds, but only those 
detected analytes at potential targets meeting the elevated concentration criteria 
are discussed in the report text.  All detected concentrations are also discussed for 
the background samples.  When samples were diluted for re-analysis at a 
laboratory, the dilution results were considered for evaluation and are provided in 
the tables. 
 
5.1.1 Sample Results Reporting 
The analytes aluminum, calcium, iron, magnesium, potassium, and sodium are 
common earth crust elements.  Based on EPA, Region 10 policy, these common 
earth crust elements will not be discussed in this report. 
 
5.2 Background Samples 
Background samples were collected for each of the naturally occurring media 
from which Big Wood River SI samples were collected.  These media included 
surface water and sediment.   
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5.2.1 Background Sample Locations 
A total of five co-located background surface water/sediment sample sets were 
collected for this SI.  One background co-located surface water/sediment sample 
set was collected in the Big Wood River (BG01SW/SD) upgradient of the Warm 
Springs Creek.  One co-located background surface water/sediment sample set 
(BG02SW/SD) was collected from a wetland located upgradient of the most 
upgradient wetland sample set.  One background surface water/sediment sample 
set (BG03SW/SD) was collected from Parker Gulch, a tributary to Elkhorn Gulch.  
One background surface water/sediment sample set (BG04SW/SD) was collected 
from Elkhorn Gulch.  Finally, one background surface water/sediment sample set 
(GG02SW/SD) was collected from Greenhorn Gulch.   
 
5.2.2 Background Sample Results 
Sample results for background samples are presented in the first column of each 
Section 6 tables.  No metals were detected in any of the five background surface 
water samples (Tables 6-2, 6-6, 6-8, and 6-10).  Ten metals were detected in 
sediment sample BG01SD (Table 6-1), nine metals were detected in sediment 
sample BG02SD (Table 6-9), ten metals were detected in sediment sample 
BG03SD (Table 6-5), eight metals were detected in sediment sample BG04SD 
(Table 6-5), and twelve metals were detected in sediment sample GG02SD 
(Table 6-7).
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Surface Water Migration 
Pathway and Targets 
 
 
 
 
This section discusses the surface water migration pathway; including targets in 
this pathway.  This section also describes samples collected from this pathway 
and associated analytical results.  The surface water migration pathway target 
distance limit (TDL) begins at the probable point of entry (PPE) of surface water 
runoff from the site to a surface water body and extends downstream for 15 miles.  
Figures 6-1 and 6-2 depict the surface water migration TDL. 
 
6.1 Overland Pathway 
Contamination may be migrating overland from various mining locations on 
tributaries to the Big Wood River.  The surface water migration pathway TDL for 
this investigation begins at the confluence of Warm Springs Creek with the Big 
Wood River at the northern boundary; extends downstream to the confluence of 
Townsend Gulch and the Big Wood River; then continues 15 miles further 
downstream in the Big Wood River through the Magic Reservoir concluding 
approximately 1 mile downstream of the reservoir.  The surface water migration 
pathway TDL is wholly contained within the Big Wood River. 
 
The average annual flow rate of the Big Wood River is 741.5 as measured at 
Hailey, Idaho (located within the study area) (USGS 2009).  The average annual 
net precipitation is 16.2 inches, also as measured at Hailey Idaho 
(usacitiesonline 2009). 
 
6.2 Drinking Water Targets 
There are no active municipal or domestic surface water intakes along the surface 
water migration pathway TDL.  The segment of the Big Wood River within the 
TDL is used extensively for recreational fishing (Megargle 2009a). 
 
6.3 Human Food Chain Targets 
Commercial fishing does not occur on the Big Wood River between Bellevue and 
Ketchum, Idaho.  Sport fishing does occur; however, most of this fishing is of the 
catch and release variety.  There are not sport catch figures available for this area.  
Some harvest is for consumption, but this is a very small percentage of the overall 
fishing effort.  Fishing guides and outfitters use this area of the river for their 
clientele, but again, primarily for catch and release fly fishing.  Species sought 
include rainbow trout; and to a lesser extent brown trout and whitefish (Megargle 
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2009b).  Despite relatively low harvest rates, the fishery is considered a high 
priority by the state for the region.  The state reports that angler efforts and 
economics in this area are significant (Megargle 2009a). 
 
6.3.1 Big Wood River and its Tributaries Sample Locations and 

Results 
The Big Wood River was sampled from river mile 77 near Bellevue, Idaho to 
river mile 98 near Ketchum, Idaho.  Additionally, tributaries to the Big Wood 
River were sampled to determine whether they may be contributing to metals 
contamination in the river.  Appendix G provides tables summarizing surface 
water and sediment sample results for both the Big Wood River and its tributaries.  
Samples in these tables are organized from the most upstream to the most 
downstream.  In total, 25 locations were sampled on the Big Wood River and 20 
locations were sampled on its tributaries.  Field sample collection data sheets are 
provided as Appendix B and provide sketches of the general location of each 
sample. 
 
At each tributary, a minimum of three locations were sampled: one on the Big 
Wood River upstream of the tributary, one on the Big Wood River downstream of 
the tributary, and one on the tributary itself approximately 25 feet upstream of its 
confluence with the river.   
 
The tributaries to the Big Wood River that were sampled include: 
 Warm Springs Creek; 
 Trail Creek; 
 Elkhorn Gulch; 
 Clear Creek; 
 East Fork Big Wood River; 
 Greenhorn Gulch; 
 Deer Creek; 
 Croy Creek; 
 Colorado Gulch; 
 Star Gulch; 
 Mammoth Gulch; 
 Minnie Moore Gulch; 
 Lee’s Gulch; and  
 Townsend Gulch. 
 
Some of the tributaries sampled differ from those proposed in the approved SSSP.  
Five streams proposed for sampling were not sampled since they could not be 
located.  These include Indian Creek, Quigley Creek, Slaughterhouse Creek, 
Water Gulch, and Ohio Gulch; all located on the east side of the Big Wood River.  
One location was to be sampled on each of these streams.  With EPA TM 
approval, these streams were replaced with four other streams in the study area.  
These streams were Parker Gulch, Independence Creek, Clear Creek, and Lee’s 
Gulch.  Both Parker Gulch and Independence Creek are tributaries to Elkhorn 
Gulch; while Clear Creek and Lee’s Gulch are tributaries to the Big Wood River.  
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One location was sampled on each stream; with the exception of Parker Gulch 
where two locations were sampled.  All surface water and sediment samples 
collected from the Big Wood River and its tributaries were analyzed for TAL 
metals including mercury. 
 
Tables 6-1 and 6-2 provide sediment and surface water sample results for the Big 
Wood River; respectively.  A total of seven (BR20SD, BR21SD, BR23SD 
through BR26SD, and BR31SD) out of 20 sediment sample locations contained 
elevated concentrations of metals.  Metals present at elevated concentrations 
included arsenic, cadmium, cobalt, copper, lead, manganese, mercury, silver, and 
zinc.   
 
Sample BR31SD collected downstream of Elkhorn Gulch contained arsenic, 
cobalt, lead, and zinc at elevated concentrations.  As described below in Section 
6.3.2, these contaminants were not likewise detected at elevated concentrations in 
Elkhorn Gulch sediment samples.   
 
Sediment samples BR25SD and BR26SD, collected upstream and downstream of 
Mammoth Gulch both contained cadmium and zinc at elevated concentrations as 
did sediment sample BR24SD collected approximately 0.5 miles further 
downstream of this gulch.  Sample BR24SD also contained lead at an elevated 
concentration.   
 
Sediment samples BR21SD and BR23SD contained the greatest number of metals 
at elevated concentrations of all Big Wood River samples.  Sediment sample 
BR23SD was collected approximately 25 feet downstream of Minnie Moore 
Gulch and contained arsenic, cadmium, lead, mercury, silver, and zinc at elevated 
concentrations.  Sample BR21SD was the next downstream sample and contained 
these same metals at elevated concentrations in addition to copper and 
manganese.  Sediment sample BR20SD, collected downstream of sample 
BR21SD just below Lee’s Gulch, contained arsenic, lead, and zinc at elevated 
concentrations; however the concentrations observed in this sample were lower 
than those in sample BR21SD collected just upstream of Lee’s Gulch indicating 
that Lee’s Gulch itself was not likely to contain the source of this contamination. 
 
In surface water samples, only manganese was detected at an elevated 
concentration.  This analyte was detected at in elevated concentration in one 
sample, BR08SW.  This sample was collected approximately 25 feet upstream of 
Deer Creek.   
 
Water quality measurements collected at all surface water sample locations on the 
Big Wood River indicate a slightly alkaline environment with pH values ranging 
from 7.38 to 9.1.  Conductivity values ranged from 0.104 to 0.317 milliSiemens 
per centimeter (mS/cm). 
 
Table 6-3 and 6-4 provide sediment and surface water sample results, 
respectively, for tributaries to the Big Wood River.  These tables provide results 
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for sample locations near their confluences with the Big Wood River.  In all but 
two cases, background samples were not collected from these tributaries.  The 
two exceptions are for Elkhorn Gulch and Greenhorn Gulch.  Separate tables with 
all results for these two streams are provided below in Sections 6.3.2 and 6.3.3.  
Although sample results in Tables 6-3 and 6-4 are not compared to background 
concentrations, these results provide an indication of which tributaries are 
contributing the highest metals concentrations to the Big Wood River.   
 
Both Star Gulch and Minnie Moore Gulch appear to have markedly higher metals 
concentrations in sediments relative to other tributary samples.  In particular, 
arsenic, cadmium, copper, lead, manganese, mercury, and zinc appear to be high 
in these stream sediment samples.  The sediment sample from Colorado Gulch 
also contained relatively high concentrations of arsenic, cadmium, copper, and 
zinc with the copper concentration being the highest of all the tributary sediment 
sample detections.  
 
Neither Star Gulch nor Minnie Moore Gulch contained water that the time of 
sampling; hence surface water samples were not collected from these streams.  
Colorado Gulch contained markedly higher metals concentrations in surface water 
relative to other tributary samples.  In particular, arsenic, manganese, and zinc 
appear to be high in this surface water sample.   
 
Water quality measurements collected at all surface water sample locations on the 
tributaries indicate a slightly alkaline environment with pH values ranging from 
7.57 to 8.73.  Conductivity values ranged from 0.143 to 0.469 mS/cm. 
 
6.3.2 Elkhorn Gulch and its Tributaries Sample Locations and 

Results 
Three co-located surface water/sediment sample sets, including one background 
sample set, were collected from Elkhorn Gulch.  Samples collected from Parker 
Gulch, a tributary to Elkhorn Gulch, include one sediment sample and one co-
located surface water/sediment background sample set.  Samples collected from 
Independence Creek, also a tributary to Elkhorn Gulch, consist of one co-located 
surface water/sediment sample set collected near the mouth of the creek.  All 
surface water and sediment samples were analyzed for TAL metals including 
mercury.  Additionally, water quality parameters were collected of surface water 
at each sample location.  Field sample collection data sheets are provided as 
Appendix B and provide sketches of the general location of each sample. 
 
Tables 6-5 and 6-6 provide sediment and surface water sample results, 
respectively, for Elkhorn Gulch and its tributaries.  The background surface 
water/sediment sample set BG03SW/SD, collected from Elkhorn Gulch, was used 
for comparison to both Elkhorn Gulch and Independence Creek; while the 
background surface water/sediment sample set BG04SD, collected from Parker 
Gulch, was used for comparison to the downstream sample collected on Parker 
Gulch.   
 



 
 

6.  Surface Water Migration Pathway and Targets 
 

 
10:\STARTDOC\07050014\S1262 6-5 

Sediment sample results for Elkhorn Gulch indicate the presence of copper at an 
elevated concentration.  Sediment sample results for Independence Creek indicate 
the presence of arsenic, lead, and silver at elevated concentrations.  Sediment 
sample results for Parker Gulch indicate the presence of arsenic and lead at 
elevated concentrations. 
 
Surface water samples indicate the presence of manganese at elevated 
concentration in Independence Creek.  No other metals were present at elevated 
concentrations in surface water samples from Elkhorn Gulch or Independence 
Creek.  Parker Gulch was dry at the downstream sampling location.  For this 
reason, a surface water sample was not collected; although an upstream, 
background, surface water sample was collected.   
 
Water quality measurements for Elkhorn Gulch and its tributaries indicate a 
slightly alkaline environment with pH values ranging from 7.81 to 8.74.  
Conductivity values ranged from 0.385 to 0.82 mS/cm. 
 
6.3.3 Greenhorn Gulch Sample Locations and Results 
A total of two co-located surface water/sediment sample sets, including one 
background sample set, were collected from Greenhorn Gulch.  The surface water 
and sediment samples were analyzed for TAL metals including mercury.  
Additionally, water quality parameters were collected of surface water at each 
sample location.  Field sample collection data sheets are provided as Appendix B 
and provide sketches of the general location of each sample.   
 
Tables 6-7 and 6-8 provide sediment and surface water results, respectively, for 
Greenhorn Gulch.  No metals were detected at elevated concentrations in the 
sediment sample.  The surface water sample contained manganese at an elevated 
concentration.   
 
Water quality measurements for Greenhorn Gulch indicate a slightly alkaline 
environment with pH values of 8.41 and 9.08.  Conductivity values were 0.139 
and 0.299 mS/cm. 
 
6.4 Environmental Targets 
No fish species in the Big Wood River or its tributaries are classified as either 
threatened or endangered.  The Wood River sculpin and the inland redband trout 
are classified by the Idaho Department of Fish and Game as ‘species of concern’.  
The Wood River sculpin is found most anywhere in the drainage; however, 
redband trout are largely found in the headwaters and would likely not be found 
in the study area, though they may occasionally be present (Megargle 2009a).  A 
total of 9.7 miles of wetland frontage occur along the Big Wood River within the 
TDL (Hanson 2007).  The locations of the wetlands in the area sampled for this SI 
are depicted on Figure 3-1. 
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6.4.1 Wetlands Sample Locations and Results 
Eleven co-located surface water/sediment sample sets were collected from 
wetlands with frontage on the Big Wood River.  All surface water and sediment 
samples collected from wetlands were analyzed for TAL metals including 
mercury.  Additionally, water quality parameters were collected of surface water 
at each sample location.  Field sample collection data sheets are provided as 
Appendix B and provide sketches of the general location of each sample. 
 
Tables 6-9 and 6-10 provide sediment and surface water sample results, 
respectively, for wetlands adjacent to the Big Wood River.  Sediment sample 
results indicate the presence of cadmium at elevated concentrations in five 
samples.  Surface water sample results indicate the presence of manganese at 
elevated concentrations in three samples.  Water quality measurements in Big 
Wood River wetlands indicate a slightly alkaline environment with pH values 
ranging from 7.79 to 9.2.  Conductivity values ranged from 0.147 
to 0.337 mS/cm. 



Table 6-1  Big Wood River Sediment Samples Analytical Results Summary
EPA Sample ID 08254070 08254108 08254107 08254106 08254105 08254104 08254103 08254102 08254101 08254100 08254081 
CLP Sample ID MJ9755 MJ9793 MJ9792 MJ9791 MJ9790 MJ9789 MJ9788 MJ9787 MJ9786 MJ9785 MJ9766
Station Location BG01SD BR35SD BR34SD BR33SD BR32SD BR31SD BR30SD BR29SD BR28SD BR27SD BR08SD
Description Background
Target Analyte List Metals (mg/kg)
Aluminum 10400 5010  5730  7060  6990  14300  5480  5340  6370  6660  6360  
Antimony  R  R  R  R  R 1.8 JQ  R  R  R  R  R 
Arsenic 9.6  4  3.9  6.2  5  7.3  5.5 JL 5.8 JL 4.9 JL 6.5 JL 5.6  
Barium 110  53.6  90.6  140  124  241 119  108  144  127  118  
Beryllium 0.82  0.38 JQ 0.4 JQ 0.48 JQ 0.49 JQ 1  0.46 JQ 0.46 JQ 0.51 JQ 0.5 JQ 0.46 JQ 
Cadmium 0.37 JQ 

(SQL = 0.72 
0.16 JQ 0.2 JQ 0.64 JQ 0.39 JQ 2.9  0.19 JQ 0.34 JQ 0.40 JQ 0.39 JQ 0.49 JQ 

Calcium 4510  2020  2680  4920  3710  17500  5280  4070  6330  6840  7960  
Chromium 31.9  19.6  19.7  22.9  21.3  34.7  18.6  18.1  20.6  20  19.7  
Cobalt 7 JQ 

(SQL = 7.2 U)
4.4 JQ 4.3 JQ 5.1 JQ 5.1 JQ 9.7  4.6 JQ 4.2 JQ 4.7 JQ 4.7 JQ 4.6 JQ 

Copper 11.3  4.9  5.4  10.9  8  23.9  8.4  9.5  11.2  9.1  9.9  
Iron 14600  9500  9710  12100  11700  16600  11100  10500  10400  11200  10800  
Lead 23.6  12.4  22.3  30.6  29.1  112  23.9  22.4  27.6  28.5  21.6  
Magnesium 5670  4090  3970  5310  4980  6850  4930  4130  5610  5240  5140  
Manganese 304  167  143  203  148  543  142  164  112  190  152  
Mercury 0.14 U 0.048 U 0.055 U 0.14 U 0.075 U 0.12 U 0.16 U 0.14 U 0.15 U 0.16 U 0.081 U
Nickel 20  13.4  12  18  14.9  29  16.2  16.8  18.4  16.6  18.2  
Potassium 1200  532 JQ 852  1110  1120  2670  696 JQ 830  965  1070  1020  
Selenium 5 UJL 4.2 UJL` 4.7 UJL 4.8 UJL 4.8 UJL 6.4 UJL 5.7 UJL 4.9 UJL 5.2 UJL 5.5 UJL 5 UJL 
Silver 1.4 U 1.2 U 1.3 U 1.4 U 1.4 U 0.65 JQ 1.6 U 1.4 U 1.5 U 1.6 U 1.4 U 
Thallium 3.6 U 3 U 3.3 U 3.4 U 3.4 U 4.6 U 4.1 U 3.5 U 3.7 U 3.9 U 3.6 U 
Vanadium 24.3  15  15.1  22.2  21.1  34.2  20.4  20.9  23  21.2  25.4  
Zinc 56.7 JL 35.6 JL 68.7 JL 125 JL 113 JL 207 JL 81  81.3  93.6  112  94.6 JL 
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Table 6-1  Big Wood River Sediment Samples Analytical Results Summary
EPA Sample ID 08254070 08254080 08254079 08254078 08254077 08254076 08254095 08254099 08254098 08254097 08254096 
CLP Sample ID MJ9755 MJ9765 MJ9764 MJ9763 MJ9762 MJ9761 MJ9780 MJ9784 MJ9783 MJ9782 MJ9781
Station Location BG01SD BR07SD BR06SD BR05SD BR04SD BR03SD BR22SD BR26SD BR25SD BR24SD BR23SD

Background
Target Analyte List Metals (mg/kg)
Aluminum 10400 5110  4610  4540  5210  4960  4960  3490  7980  7000  9110  
Antimony  R  R  R  R  R  R  R  R  R  R 12.5 JL 
Arsenic 9.6  4.7  5.7  5.4  4.1  4.7  3.9 JL 5.2 JL 7.4 JL 7.6 JL 58.7 JL 
Barium 110  93.6  93.6  74.3  163  91.9  106  53.1  133  118  128  
Beryllium 0.82  0.37 JQ 0.34 JQ 0.33 JQ 0.4 JQ 0.35 JQ 0.39 JQ 0.24 JQ 0.63 JQ 0.57 JQ 0.62 JQ 
Cadmium 0.37 JQ 

(SQL = 0.72 
0.32 JQ 0.25 JQ 0.35 JQ 0.41 JQ 0.33 JQ 0.61 JQ 1.8 JL 4.7 JL 2.8 JL 4.5 JL

Calcium 4510  5100  3950  3250  5720  5560  8400  3370  6770  6560  7330  
Chromium 31.9  16.4  15.2  15.1  17.1  16.2  14.6  11.4  25.5  21.4  30  
Cobalt 7 JQ 

(SQL = 7.2 U)
3.9 JQ 3.9 JQ 3.9 JQ 4.1 JQ 3.9 JQ 3.7 JQ 2.4 JQ 5.1 JQ 4.8 JQ 6.8 JQ 

Copper 11.3  8.4  8.4  8.9  8.7  8.1  7.2  10.8  18.7  13.9  33.7  
Iron 14600  9550  8880  9040  9240  9220  7330  5570  11000  9690  18800  
Lead 23.6  16.1  16.8  15.2  20  17.6  39.4  26.4  70.3  75.7  735  
Magnesium 5670  4110  3850  3610  4220  4000  3990  2410  5020  5000  7440  
Manganese 304  128  113  156  95.1  112  108  49  124  115  517  
Mercury 0.14 U 0.075 U 0.06 U 0.055 U 0.15 U 0.14 U 0.14 U 0.074 U 0.16 U 0.11 U 0.22  
Nickel 20  15.1  14.8  14.9  16.5  15.5  13.1  11.3  21  18.9  18  
Potassium 1200  769  658 JQ 777  848  712  767  557 JQ 1120 JQ 1080 JQ 3990  
Selenium 5 UJL 4.7 UJL 4.7 UJL 3.5 UJL 5.4 UJL 4.9 UJL 4.8 UJL 6.1 UJL 10.6 UJL 7.8 UJL 6.1 UJL 
Silver 1.4 U 1.3 U 1.4 U 1 U 1.5 U 1.4 U 1.4 U 1.7 U 0.29 JQ 0.25 JQ 9.4  
Thallium 3.6 U 3.4 U 3.4 U 2.5 U 3.8 U 3.5 U 3.4 U 4.4 U 7.6 U 5.6 U 1.8 JQ 
Vanadium 24.3  20.6  18.8  18.6  20  18.9  15.8  13.8  25.3  25.2  47.4  
Zinc 56.7 JL 76.2 JL 62.7 JL 63.6 JL 87.2 JL 71.8 JL 114  205  483  291  866  
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Table 6-1  Big Wood River Sediment Samples Analytical Results Summary
EPA Sample ID 08254070 08254094 08254093 08254075 08254074 
CLP Sample ID MJ9755 MJ9779 MJ9778 MJ9760 MJ9759
Station Location BG01SD BR21SD BR20SD BR02SD BR01SD

Background
Target Analyte List Metals (mg/kg)
Aluminum 10400 4900  8150  4410  4140  
Antimony  R 11.7 JL  R  R  R 
Arsenic 9.6  84.4 JL 40 JL 4.3  4.6  
Barium 110  85.4 90.6 90.1  69.3  
Beryllium 0.82  0.4 JQ 0.47 JQ 0.33 JQ 0.27 JQ 
Cadmium 0.37 JQ 

(SQL = 0.72 
3.4 JL 0.38 JQ 0.3 JQ 0.26 JQ 

Calcium 4510  5890  6870  4450  4520  
Chromium 31.9  15.9  39  14.6  14  
Cobalt 7 JQ 

(SQL = 7.2 U)
3.2 JQ 6.7 JQ 3.6 JQ 3.3 JQ 

Copper 11.3  38.3  12.1  7.9  7.5  
Iron 14600  19900  16600  8610  8100  
Lead 23.6  1440  438  14.7  16  
Magnesium 5670  5010  7300  3710  3480  
Manganese 304  1930  282  118  106  
Mercury 0.14 U 0.35  0.14 JQ 0.068 U 0.08 U 
Nickel 20  13.3  16.9  13.9  13.1  
Potassium 1200  980  2800  626 JQ 619 JQ 
Selenium 5 UJL 5.2 UJL 5.7 UJL 4.8 UJL 4.8 UJL 
Silver 1.4 U 16.9  1.4 JQ 1.4 U 1.4 U 
Thallium 3.6 U 3.7 U 1.8 JQ 3.4 U 3.4 U 
Vanadium 24.3  25.1  38.7  18.8  15.5  
Zinc 56.7 JL 1130  333  63.2 JL 68.9 JL 
Note: Bold type indicates the sample result is above the instrument detection limit.

Underline type indicates the sample result is elevated as defined in Section 5.

Key: L = Low bias.
CLP = Contract Laboratory Program. mg/kg = milligrams per kilogram.
EPA = United States Environmental Protection Agency. Q = The detected concentration is below the method reporting limit/Contract Required Quantitation Limit, but is above the method detection limit.

H = High bias. R = The data are unusable.  Tha analyte may or may not be present in the sample.
ID = Identification. SQL = Sample quantitation limit.

J = The associated value is an estimated quantity. U = The material was analyzed for, but was not detected above the level of the associated value.
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Table 6-2 Big Wood River Surface Water Samples Analytical Results Summary
EPA Sample ID 08254000 08254038 08254037 08254036 08254035 08254034 08254033 08254032 08254031 08254030 
CLP Sample ID MJ96Y5 MJ9723 MJ9722 MJ9721 MJ9720 MJ9719 MJ9718 MJ9717 MJ9716 MJ9715
Station Location BG01SW BR35SW BR34SW BR33SW BR32SW BR31SW BR30SW BR29SW BR28SW BR27SW
Description Background
Target Analyte List Metals (mg/L)
Aluminum 256  156 JQ 176 JQ 201  222  250  361  344  338  349  
Calcium 24600  25100  23700  25500  26300  27200  26500  26700  26700  25200  
Iron 227  140 180 206 200  223  345  330  330  337  
Magnesium 3360 JQ 3320 JQ 3280 JQ 5040  5010  5250  5140  5280  5240  5070  
Manganese 6.8 JQ 

(SQL = 15 U)
5 JQ 6.6 JQ 6.1 JQ 6.9 JQ 7.2 JQ 12 JQ 12.1 JQ 11.4 JQ 11.2 JQ 

Water Quality Parameters
Temperature (oC) 7.3 10.6 11.7 11.8 11.9 12.2 7.7 7.3 7.5 8.1
pH 7.89 8.09 8.02 8.2 8.23 8.1 7.38 7.65 8.03 8.36
Conductivity (mS/cm) 0.141 0.104 0.152 0.165 0.178 0.173 0.181 0.182 0.183 0.177
Dissolved Oxygen (mg/L) 8.74 8.25 8.08 8.2 7.89 8.19 7.5 7.43 7.38 8.6
Turbidity (NTU) 10 10 10 10 10 10 79 NR NR NR
Salinity (%) 0 0 0 0 0 0 0 0 0 0
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Table 6-2 Big Wood River Surface Water Samples Analytical Results Summary
EPA Sample ID 08254000 08254011 08254010 08254009 08254008 08254007 08254006 08254025 08254029 08254028 08254027 
CLP Sample ID MJ96Y5 MJ96Z6 MJ96Z5 MJ96Z4 MJ96Z3 MJ96Z2 MJ96Z1 MJ9710 MJ9714 MJ9713 MJ9712
Station Location BG01SW BR08SW BR07SW BR06SW BR05SW BR04SW BR03SW BR22SW BR26SW BR25SW BR24SW

Background
Target Analyte List Metals (mg/L)
Aluminum 256  117 JQ 280  314  316  322  393  460  200 U 101 JQ 119 JQ 
Calcium 24600  28800  27600  28800  28600  26600  28300  26600  44100  40200  28700  
Iron 227  160.0 U 260  299  303  306  383  454 58.3 U 147 U 133
Magnesium 3360 JQ 5300  5440  5620  5520  5330  5530  5230  9070  8200  5620  
Manganese 6.8 JQ 

(SQL = 15 U)
27.0 9.3 JQ 12.4 JQ 11.7 JQ 11.2 JQ 13.2 JQ 14 JQ 4.6 JQ 6.9 JQ 5.3 JQ 

Water Quality Parameters
Temperature (oC) 7.3 12.3 13.1 11.2 10.9 8.9 8.9 8.7 12.9 12.9 9.3
pH 7.89 8.96 9.1 8.95 8.95 8.78 8.72 7.82 7.72 7.82 7.44
Conductivity (mS/cm) 0.141 0.158 0.171 0.187 0.179 0.172 0.176 0.191 0.317 0.288 0.221
Dissolved Oxygen (mg/L) 8.74 11.92 12.26 11.67 12.31 12.32 11.81 7.1 3.3 3.85 5.65
Turbidity (NTU) 10 117 162 12 81 19 11 NR 61 NR NR
Salinity (%) 0 0 0 0 0 0 0 0 0.01 0.01 0
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Table 6-2 Big Wood River Surface Water Samples Analytical Results Summary
EPA Sample ID 08254000 08254026 08254024 08254023 08254005 08254004 
CLP Sample ID MJ96Y5 MJ9711 MJ9709 MJ9708 MJ96Z0 MJ96Y9
Station Location BG01SW BR23SW BR21SW BR20SW BR02SW BR01SW

Background
Target Analyte List Metals (mg/L)
Aluminum 256  37.4 JQ 200 U 200 U 312  230  
Calcium 24600  34800  43600  43200  29300  32200  
Iron 227  66.5 JQ 12.4 JQ 12.2 JQ 307  214  
Magnesium 3360 JQ 6710  8170  8020  5800  6280  
Manganese 6.8 JQ 

(SQL = 15 U)
15.0 U 15.0 U 15.0 U 11.0 JQ 8.2 JQ 

Water Quality Parameters
Temperature (oC) 7.3 9.2 10.1 10.9 11.4 13.2
pH 7.89 7.54 7.74 7.84 8.33 8.53
Conductivity (mS/cm) 0.141 0.258 0.318 0.316 0.191 0.204
Dissolved Oxygen (mg/L) 8.74 4.75 6.42 8.36 8.25 7.51
Turbidity (NTU) 10 NR NR NR 291 451
Salinity (%) 0 0 NR 0.01 0 0
Note: Bold type indicates the sample result is above the instrument detection limit.

Underline type indicates the sample result is elevated as defined in Section 5.

Key:
% = Percent.
oC = Degrees celsius.

CLP = Contract Laboratory Program.
EPA = United States Environmental Protection Agency.

ID = Identification.
J = The associated value is an estimated quantity.

mg/L = milligrams per liter.
mS/cm = milliSiemens per centimeter.

NR = Not recorded.
NTU = Nephelometric Turbidity Units.

Q = The detected concentration is below the method reporting limit/Contract Required Quantitation Limit, but is above the method detection limit.
SQL = Sample quantitation limit.

U = The material was analyzed for, but was not detected above the level of the associated value.
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Table 6-3 Big Wood River Tributary Sediment Samples Analytical Results Summary 
EPA Sample 08254128 08254126 08254114 08254122 08254115 08254116 08254113 08254112 08254141 08254125 08254120 08254121 08254119 08254127 
CLP Sample MJ97B3 MJ97B1 MJ9799 MJ97A7 MJ97A0 MJ97A1 MJ9798 MJ9797 MJ97C6 MJ97B0 MJ97A5 MJ97A6 MJ97A4 MJ97B2
Station Loca WC01SD TC01SD EC01SD RC01SD ER01SD GG01SD DC01SD CC01SD CG01SD SG01SD MG01SD NG01SD LG01SD TG01SD

Description

Warm 
Springs
Creek

Trail 
Creek

Elkhorn
Gulch

Clear 
Creek

East Fork
Big Wood 

River
Greenhorn

Gulch
Deer 

Creek
Croy 
Creek

Colorado 
Gulch

Star 
Gulch

Mammoth 
Gulch

Minnie 
Moore
Gulch

Lees 
Gulch

Townsend 
Gulch

Target Analyte List Metals (mg/kg)
Aluminum 7040  5060  5290 2160  6430  11300 4600  8590  20400 13800  15600  16800  13800  10900  
Antimony 7.8 UJL  R R  R  R R  R  R R  R  R 10.7 JL  R  R 
Arsenic 7.0 JH 7.8  2.9 1.7 U 7.3 JL 5.5 JL 5.2 JL 5.6 JL 61.7 48.5  25.9 JL 330  2.2 JL 3.8  
Barium 168 169  122 15.1 JQ 111  220 84.1  134 233 199  190  276  206  129  
Beryllium 0.47 JQ 0.44 JQ 0.36 JQ 0.12 JQ 0.44 JQ 0.88 JQ 0.38 JQ 0.58 JQ 0.96 JQ 0.78  1.0 0.93  0.71  0.53 JQ 
Cadmium 0.75  1.3  0.37 JQ 0.08 JH 0.7 JQ 0.24 JQ 0.2 JL 0.3 JQ 8.2 JH 87.9 JH 3.1 JL 22.9 JH 0.46 JQ 0.27 JQ 
Calcium 3770  17900  12300 8210  23800  7810 5170  5350  17400 12100  7690  21400  5700  5390  
Chromium 16.9  15.7  19.4 4.4  16.4  31.6 14.9  24.7  49.4 28  36.2  39.7  42.5  53.5  
Cobalt 16.9  4.0 JQ 5.9 JQ 0.37 JQ 4.4 JQ 8.4 JQ 3.5 JQ 6.3 JQ 14.5 JQ 10.4 JL 10.2  13.2 JL 9.9  10.4  
Copper 7.7 27.9  7.0 2.1 JQ 8.9  19.2 8.0 9.8  239 89.7  27.2  93.9  12  9  
Iron 11800  11400  9540 2300  11400  11600 8710  12900  25200 20200  22300  32600  22200  19100  
Lead 59.5  15.2  42.8 3.4  24.7  23.0 16.7  72  14.4 1530  50.1  2070  16.2  2.9  
Magnesium 3870  9850  3700 767 JQ 5590  4570 3880  5310  12400 9440  8920  11100  9290  9440  
Manganese 224  230  176 17.6  225  538 124  111  308 1460  478  1610  511  673  
Mercury 0.13 U 0.072 U 0.057 U 0.17 U 0.16 U 0.20 U 0.15 U 0.13 U 0.17 JQ 0.61  0.11 U 0.95  0.14 U 0.052 U
Nickel 10.5  34.9  14.8 3.9 JQ 17.6  16.5 13.9  13.8  51.5 59.9  36.5  56.4  14.2  18.8  
Potassium 1340  1390  1050 396 JQ 1400  2040 693 JQ 1480  4360 3460  5910  4650  7470  3910  
Selenium 4.5 U 5 UJL 4.4 UJL 6.1 U 5.7 UJL 7.0 UJL 5.2 UJL 4.5 UJL 10.3 JQ 12.5  5.4 UJL 2.3 JQ 4.7 UJL 4.5 UJL 
Silver 1.3 U 0.19 JQ 1.3 U 1.7 U 1.6 U 2.0 U 1.5 U 1.3 U 3.2 U 26.2  1.6 U 13.4  1.3 U 1.3 U 
Thallium 3.2 U 3.5 U 3.1 U 4.4 U 4.1 U 5.0 U 3.7 U 3.2 U 5.4 JQ 4.2  3.9 U 4.9  3.4 U 3.2 U 
Vanadium 19.5  60.2  20.4 2.1 JQ 18.3  28.2 17.6  31  80.3 91.1  74.3  79.7  58.9  50  
Zinc 177  137 JL 54.5 JL 19.1  133  105 64.6  106  593 6430  243  3340  98.8  46.9 JL 
Note: Bold type indicates the sample result is above the instrument detection limit.

Key:
CLP = Contract Laboratory Program.
EPA = United States Environmental Protection Agency.

H = High bias.
ID = Identification.

J = The associated value is an estimated quantity.
L = Low bias.

mg/kg = milligrams per kilogram.
Q = The detected concentration is below the method reporting limit/Contract Required Quantitation Limit, but is above the method detection limit.
R = The data are unusable.  Tha analyte may or may not be present in the sample.
U = The material was analyzed for, but was not detected above the level of the associated value.
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Table 6-4 Big Wood River Tributary Surface Water Samples Analytical Results Summary
EPA Sample ID 08254058 08254056 08254044 08254052 08254045 08254046 08254043 08254042 08254140 08254049 08254057 
CLP Sample ID MJ9743 MJ9741 MJ9729 MJ9737 MJ9730 MJ9731 MJ9728 MJ9727 MJ97C5 MJ9734 MJ9742
Station Location WC01SW TC01SW EC01SW RC01SW ER01SW GG01SW DC01SW CC01SW CG01SW LG01SW TG01SW

Description

Warm 
Springs 
Creek

Trail 
Creek

Elkhorn 
Gulch

Clear
 Creek

East Fork 
Big Wood 

River
Greenhorn 

Gulch
Deer 

Creek
Croy 
Creek

Colorado 
Gulch

Lees 
Gulch

Townsend
Gulch

Target Analyte List Metals (mg/L)
Aluminum 533 273  8.3 JQ 200 U 422  38.1 JQ 200 U 116 JQ 728  49 JQ 200 U 
Arsenic 10.0 U 10.0 U 10 U 10.0 U 10.0 U 10 U 10.0 U 10.0 U 19.1 JL 10.0 U 10.0 U 
Calcium 19100 32900  48700 34500  19500  25800 43200  53200  78700  39000  45100  
Iron 406 374 88.1 JQ 100 U 1040 69.1 JQ 100 U 321 848  138 56.5 JQ 
Magnesium 3280 JQ 11900  16400 19000  5260  10800 4640 JQ 8630  18000  13800  16300  
Manganese  7.6 JQ 8.5 JQ 5.7 JQ 15 U 17.9  38.5 6.9 JQ 64.3  123  28.2  7.6 JQ 
Sodium 4080 JQ 828 JQ 63700 2360 JQ 853 JQ 5180 4140 JQ 8410  6610  5470  6030  
Zinc 18.1 JQ 8.0 JQ 0.95 JQ 60 U 12.8 JQ 0.89 JQ 60 U 15.2 JQ 105  0.73 JQ 60 U 
Water Quality Parameters
Temperature (oC) 14.3 9.2 17.1 19.3 5.9 17.5 14.6 15 9.2 10.2 10.2
pH 7.83 8.08 8.73 8.46 8.03 8.41 8.2 7.91 8.07 7.71 7.57
Conductivity (mS/cm) 0.169 0.243 0.385 0.339 0.143 0.299 0.263 0.341 0.469 0.354 0.392
Dissolved Oxygen (mg/L 7.13 8.54 8.6 8.5 7.46 6 11.75 11 4.04 3.45 5.03
Turbidity (NTU) 10 10 10 NR NR NR 40 5 4 NR 9
Salinity (%) 0 0 0.01 0.01 0 0.01 0 0.01 0.01 0.01 0.01
Note: Bold type indicates the sample result is above the instrument detection limit.

Key:
% = Percent.
oC = Degrees celsius.

CLP = Contract Laboratory Program.
EPA = United States Environmental Protection Agency.

ID = Identification.
J = The associated value is an estimated quantity.
L = Low bias.

mg/L = milligrams per liter.
mS/cm = milliSiemens per centimeter.

NR = Not recorded.
NTU = Nephelometric Turbidity Units.

Q = The detected concentration is below the method reporting limit/Contract Required Quantitation Limit, but is above the method detection limit.
U = The material was analyzed for, but was not detected above the level of the associated value.
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Table 6-5 Elkhorn Gulch Sediment Samples Analytical Results Summary
EPA Sample ID 08254073 08254123 08254072 08254118 08254117 08254114 
CLP Sample ID MJ9758 MJ97A8 MJ9757 MJ97A3 MJ97A2 MJ9799
Station Location BG04SD PG01SD BG03SD IC01SD ECO2SD EC01SD

Description
Parker Gulch 
Background Parker Gulch

Elkhorn Creek 
Background

Independence
Creek

Target Analyte List Metals (mg/kg)
Aluminum 6020  1330  3870  8310  7570  5290  
Antimony  R  R  R  R  R  R 
Arsenic 1.5 JQ 

(SQL = 5.32 U)
5.6 5.3  33.6 JL 5.4 JL 2.9  

Barium 254  133  147  208  177  122  
Cadmium 9.9  2.2 JH 0.93  2.0 JL 1.1 JQ 0.37 JQ 
Calcium 77400  334000  105000  8330  86200  12300  
Chromium 6.0 2.5 JQ 13.6  33.4  22.3  19.4  
Copper 23.8  10.2  9.1  20.1  51.8  7.0
Iron 13300  1640  7230  14300  9580  9540  
Lead 15.4  61.5  43.5  893  27.6  42.8  
Magnesium 5300  5630  5510  6460  5050  3700  
Manganese 347  56.7  117  304  282  176  
Nickel 96.1  20.8  11.7  32  17.8  14.8  
Potassium 1260 JQ 320 JQ 925  1810  1620  1050  
Silver 5.3 U 1.2 U 1.6 U 8.0 2.5 U 1.3 U 
Vanadium 11.1 JQ 

(SQL = 26.6 U)
8.1  28.9  43.3  22.4  20.4  

Zinc 876 JL 194  71.5 JL 181  167  54.5 JL 
Note: Bold type indicates the sample result is above the instrument detection limit.

Underline type indicates the sample result is elevated as defined in Section 5.

Key:
CLP = Contract Laboratory Program.
EPA = United States Environmental Protection Agency.

ID = Identification.
J = The associated value is an estimated quantity.
L = Low bias.

mg/kg = milligrams per kilogram.
Q = The detected concentration is below the method reporting limit/Contract Required Quantitation Limit, but is above the method detection limit.
R = The data are unusable.  Tha analyte may or may not be present in the sample.

SQL = Sample quantitation limit.
U = The material was analyzed for, but was not detected above the level of the associated value.

Elkhorn Gulch
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Table 6-6 Elkhorn Gulch Surface Water Samples Analytical Results Summary
EPA Sample ID 08254003 08254002 08254048 08254047 08254044 
CLP Sample ID MJ96Y8 MJ96Y7 MJ9733 MJ9732 MJ9729
Station Location BG04SW BG03SW IC01SW EC02SW EC01SW

Description
Background 
Parker Gulch

Background 
Elkhorn Gulch

Independence
Creek

Target Analyte List Metals (mg/L)
Aluminum 200 U 200 U 934  20.6 JQ 87.3 JQ 
Calcium 91500  97100  96800  74000  48700  
Iron 62.6 U 27.5 U 944 46.2 JQ 88.1 JQ 
Lead 10.0 U 10.0 U 30.2  10 U 10 U 
Magnesium 50800  53100  17600  29800  16400  
Manganese 4.1 JQ 

(SQL = 15 U)
2.5 JQ

(SQL = 15 U)
31.6  6.8 JQ 5.7 JQ 

Sodium 3460 JQ 6030 6220  9570  6370  
Water Quality Parameters
Temperature (oC) 7.2 9.8 13 16.4 17.1
pH 7.81 7.9 8.35 8.74 8.73
Conductivity (mS/cm) 0.78 0.82 0.684 0.657 0.385
Dissolved Oxygen (mg/L) 7.14 7.5 6.91 10.87 8.6
Turbidity (NTU) 10 10 NR NR 10
Salinity (%) 0.03 0.03 0.02 0.01 0.01
Note: Bold type indicates the sample result is above the instrument detection limit.

Underline type indicates the sample result is elevated as defined in Section 5.

Key:
% = Percent.
oC = Degrees celsius.

CLP = Contract Laboratory Program.
EPA = United States Environmental Protection Agency.

ID = Identification.
J = The associated value is an estimated quantity.

mg/L = milligrams per liter.
mS/cm = milliSiemens per centimeter.

NR = Not recorded.
NTU = Nephelometric Turbidity Units.

Q = The detected concentration is below the method reporting limit/Contract Required Quantitation Limit, but is above the method detection limit.
SQL = Sample quantitation limit.

U = The material was analyzed for, but was not detected above the level of the associated value.

Elkhorn Gulch
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Table 6-7 Greenhorn Gulch Sediment Samples Analytical Results Summary
EPA Sample ID 08254069 08254116 
CLP Sample ID MJ9754 MJ97A1
Station Location GG02SD GG01SD
Description Background Greenhorn Gulch
Target Analyte List Metals (mg/kg)
Aluminum 13700  11300  
Antimony  R  R 
Arsenic 7.9 JL 5.5 JL 
Barium 232 220  
Beryllium 0.97  0.88 JQ 
Cadmium 0.23 JL 0.24 JQ
Calcium 6100  7810  
Chromium 34.6  31.6  
Cobalt 12.5  8.4 JQ 
Copper 17.9  19.2  
Iron 18400  16100  
Lead 20.7  23  
Magnesium 4920  4570  
Manganese 783  538  
Mercury 0.063 U 0.2 U 
Nickel 19  16.5  
Potassium 2130  2040  
Vanadium 32.9  28.2  
Zinc 66.6  105  
Note: Bold type indicates the sample result is above the instrument detection limit.

Key:
CLP = Contract Laboratory Program.
EPA = United States Environmental Protection Agency.

ID = Identification.
J = The associated value is an estimated quantity.
L = Low bias.

mg/kg = milligrams per kilogram.

Q =
R = The data are unusable.  Tha analyte may or may not be present in the sample.
U = The material was analyzed for, but was not detected above the level of the associated value.

The detected concentration is below the method reporting limit/Contract Required 
Quantitation Limit, but is above the method detection limit.
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Table 6-8 Greenhorn Gulch Surface Water Samples Analytical Results Summary
EPA Sample ID 08254139 08254046 
CLP Sample ID MJ97C4 MJ9731
Station Location GG02SW GG01SW
Description Background Greenhorn Gulch
Target Analyte List Metals (mg/L)
Calcium 21000  35800  
Iron 132  69.1 JQ 
Magnesium 4020 JQ 10800  
Manganese 5.5 JQ 

(SQL = 15 U)
38.5  

Sodium 4670 JQ 5180  
Water Quality Parameters
Temperature (oC) 7.4 17.5
pH 9.08 8.41
Conductivity (mS/cm) 0.139 0.299
Dissolved Oxygen (mg/L) 11.36 6
Turbidity (NTU) NR NR
Salinity (%) 0 0.01
Note: Bold type indicates the sample result is above the instrument detection limit.

Underline type indicates the sample result is elevated as defined in Section 5.

Key:
% = Percent.
oC = Degrees celsius.

CLP = Contract Laboratory Program.
EPA = United States Environmental Protection Agency.

ID = Identification.
J = The associated value is an estimated quantity.

mg/L = milligrams per liter.
mS/cm = milliSiemens per centimeter.

NR = Not recorded.
NTU = Nephelometric Turbidity Units.

Q =

SQL = Sample quantitation limit.

The detected concentration is below the method reporting limit/Contract Required Quantitation Limit, but is above the 
method detection limit.
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Table 6-9 Wetland Sediment Samples Analytical Results Summary
EPA Sample ID 08254071 08254137 08254135 08254136 08254134 08254133 08254132 08254131 08254130 08254129 08254138 
CLP Sample ID MJ9756 MJ97C2 MJ97C0 MJ97C1 MJ97B9 MJ97B8 MJ97B7 MJ97B6 MJ97B5 MJ97B4 MJ97C3
Station Location BG02SD WD09SD WD07SD WD08SD WD06SD WD05SD WD04SD WD03SD WD02SD WD01SD WD10SD
Description Background
Target Analyte List Metals (mg/kg)
Aluminum 9800  10200  5680  6130  6060  7920  6060  9160  7620  6450  4620  
Antimony  R  R  R  R  R  R  R  R  R  R  R 
Arsenic 6.9  8.2  8  1.5 JQ 2.1 U 5.9  2.4  2.8 U 4.2  4.2  4.0
Barium 110  142  130  92.1  82.4  173  128  147  125  141  130  
Cadmium 0.36 JQ 

(SQL = 0.79 U)
1.0 JH 0.67 JQ 0.60 JQ 0.64 JQ 1.0 JH 0.9 JH 1.7 JH 1.2 JH 0.83 JQ 0.44 JQ

Calcium 6240  6500  4370  8370  6260  8960  6980  8400  6350  8580  4890  
Chromium 32.2  29.8  20.2  20.1  19.7  23.2  17  25.0 19.2  19.0 15.6  
Copper 10.8  13.8  11.7  12.6  9.7  16.8  11.4  19.2  15.1  12.1  7.9  
Iron 14300  14500  11300  10400  7910  12200  8880  11600  10900  10200  8630  
Lead 18.5  42.4  25.8  21.5  20.8  28.4  26.0 41.2  20.0 24.1  16.3  
Magnesium 5940  6040  4790  4950  4490  6260  4360  5970  4230  5320  4050  
Manganese 255  323  162  110  66.2  206  131  124  212  176  139  
Nickel 19.5  19.6  16.6  17.5  17.3  23.4  15.1  21.7  17.8  17.9  14.7  
Potassium 1270  1390  701 JQ 797 JQ 689 JQ 1070  829  1220 JQ 1730  922  607 JQ 
Vanadium 23.8  24.4  21.6  22.7  21.5  28.0 19.3  27.2  22.3  21.7  18.0
Zinc 65.6 JL 176  79.8  91  89.3  119  111  185  102  106  69.0
Note: Bold type indicates the sample result is above the instrument detection limit.

Underline type indicates the sample result is elevated as defined in Section 5.

Key:
CLP = Contract Laboratory Program.
EPA = United States Environmental Protection Agency.

H = High bias.
ID = Identification.

J = The associated value is an estimated quantity.
mg/kg = milligrams per kilogram.

Q = The detected concentration is below the method reporting limit/Contract Required Quantitation Limit, but is above the method detection limit.
R = The data are unusable.  Tha analyte may or may not be present in the sample.

SQL = Sample quantitation limit.

Release Samples
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Table 6-10 Wetland Surface Water Samples Analytical Results Summary
EPA Sample ID 08254001 08254059 08254060 08254061 08254062 08254063 08254064 08254065 08254066 08254067 08254068 
CLP Sample ID MJ96Y6 MJ9744 MJ9745 MJ9746 MJ9747 MJ9748 MJ9749 MJ9750 MJ9751 MJ9752 MJ9753
Station Location BG02SW WD01SW WD02SW WD03SW WD04SW WD05SW WD06SW WD07SW WD08SW WD09SW WD10SW
Description Background
Target Analyte List Metals (mg/L)
Aluminum 174 JQ 416  45.8 JQ 105 JQ 433  145 JQ 12.2 JQ 17.2 JQ 21.7 JQ 75.8 JQ 22.2 JQ 
Calcium 23500  27800  48800  27100  27900  25700  46800  29200  42900  23800  48500  
Iron 137 U 370  23.2 JQ 92.1 JQ 355  139  26 JQ 100 U 26.7 JQ 55.8 JQ 348  
Magnesium 3180 JQ 5600  9430  5310  5540  5080  11700  6120  9170  3200 JQ 9740  
Manganese 5.5 JQ 

(SQL = 15 U)
17.6  15 U 8.8 JQ 11.5 JQ 12.2 JQ 15 U 4.4 JQ 17.6  5.3 JQ 109  

Sodium 1720 JQ 2460 JQ 5540  2230 JQ 2550 JQ 2210 JQ 5520  3020 JQ 4750 JQ 2060 JQ 6030  
Water Quality Parameters

Temperature (oC) 8 9 13.2 12.8 11 12.5 15.1 9.3 8.8 7.7 14.1

pH 7.79 8.84 8.31 8.81 9.13 9 8.48 8.05 8.22 9.2 8.01
Conductivity (mS/cm) 0.147 0.169 0.298 0.164 0.164 0.165 0.337 0.191 0.27 0.136 0.314
Dissolved Oxygen (mg/L) 8.19 10.98 7.16 4.19 11.1 11.86 9.02 2.91 2.46 12.86 4.38
Turbidity (NTU) 10 10 10 5 7 10 10 NR 46 NR 37
Salinity (%) 0 0 0.01 0 0 0 0 0 0.01 0 0.01
Note: Bold type indicates the sample result is above the instrument detection limit.

Underline type indicates the sample result is elevated as defined in Section 5.

Key:
% = Percent.
oC = Degrees celsius.

CLP = Contract Laboratory Program.
EPA = United States Environmental Protection Agency.

ID = Identification.
J = The associated value is an estimated quantity.

mg/L = milligrams per liter.
mS/cm = milliSiemens per centimeter.

NR = Not recorded.
NTU = Nephelometric Turbidity Units.

Q = The detected concentration is below the method reporting limit/Contract Required Quantitation Limit, but is above the method detection limit.
SQL = Sample quantitation limit.

U = The material was analyzed for, but was not detected above the level of the associated value.
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Summary and Conclusions 
 
 
 
 
This investigation was designed to determine whether contamination from mining 
activities in areas drained by tributaries to the Big Wood River was impacting 
downstream resources such as fisheries and wetlands.  The Big Wood River is 
located in the south central portion of Idaho in the Big Wood River Valley.  The 
portion of the Big Wood River that was the focus of this SI begins at the 
confluence of Warm Springs Creek with the Big Wood River at the northern 
boundary and concludes at the confluence of Townsend Gulch with the Big Wood 
River at the southern boundary.  Mining has historically occurred at locations 
drained by tributaries that feed this stretch of the Big Wood River.   
 
The Big Wood River is listed under the Clean Water Act as a 303(d) water body.  
Water quality pollutants of concern on the Main Stem of the Big Wood River 
include: Suspended sediments, substrate sediments, total phosphorus, and 
pathogens (Escherichia coli). 
 
The SI field sampling event was conducted from June 16, 2008 through June 19, 
2008.  A total of 109 samples, including five background surface water samples 
and five background sediment samples were collected for the SI.   
 
7.1 Sources 
Possible sources of contamination to the Big Wood River and its tributaries are 
various mines located throughout this watershed.  These mine sources were not 
investigated as a part of this SI.  Rather, the SI was intended to determine which 
tributaries to the Big Wood River are contributing to metals contamination in the 
river.  Mines on these tributaries may be investigated separately in the future. 
 
7.2 Targets 
Fishing is known to occur in the Big Wood River in the study area; however, fish 
catch figures are not maintained.  Locations used for consumption fishing could 
not be confirmed although some fishing for consumption is known to occur.  
Additionally, a total of 9.7 miles of wetland frontage occur along the Big Wood 
River.   
 
Metals contamination to sediments were present in consecutive sample locations 
BR20SD to BR26SD; spanning approximately two miles of the Big Wood River.  
Minnie Moore Gulch drains to the Big Wood River within this area of 
contamination and sediments from this stream contained some of the highest 
concentrations of metals for the tributaries sampled.  Star Gulch, also containing 
some of the highest metals concentrations in tributary sediments, drains to the Big 
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Wood River approximately 0.6 mile upstream of this two mile stretch of river.  
Samples were not collected immediately downstream of this gulch on the Big 
Wood River; hence the nearest downstream sediment sample to this gulch is 
sample BR26SD.  It is likely that this gulch is partially responsible for the 
elevated concentrations observed in the Big Wood River along this stretch of 
contamination.  Approximately 2.9 miles of wetlands frontage are subject to 
actual contamination between sample points BR20SD and BR26SD. 
 
Another other area of the Big Wood River contained metals contamination in 
sediments.  This area was at sediment sample BR31SD.  Although this sample is 
immediately downstream of Elkhorn Gulch, this gulch did not contain similar 
metals contamination.   
 
Surface water samples from the Big Wood River for the most part did not contain 
metals contamination; the single exception being manganese in surface water 
sample BR08SW.  Independence Creek and Greenhorn Gulch also contained 
manganese in surface water at elevated concentrations. 
 
Wetland sediment samples WD02SD through WD05SD, and WD09SD contained 
cadmium contamination; and wetland surface water samples WD01SW, 
WD08SW, and WD10SW contained manganese contamination.  Approximately 
5.4 miles of wetland frontage exists between sample points WD10SD and 
WD09SD.  This length of wetland frontage overlaps with the frontage described 
above as being present between sample points BR20SD and BR26SD. 
   
7.3 Conclusions 
Sampling for the SI on the Big Wood River and its tributaries demonstrate that 
the river has been impacted by metals contamination originating in tributaries to 
the river.  In particular, Minnie Moore Gulch and Star Gulch sediments are 
markedly higher in metals than other tributary sediments.  Sediment samples 
collected downstream of these tributaries on the Big Wood River are affected.  In 
total, approximately 5.4 miles of wetland frontage are subject to actual 
contamination.  Further, consumption fishing may be occurring in areas that 
contain actual contamination.  Based on the findings of this SI, further 
investigation under CERCLA is recommended. 
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Sample Plan Alteration Form A 



SAMPLE PLAN ALTERATION FORM 

Project Name and Number:    Big Wood River      

 Technical Direction Document Number:  07-05-0014     

            

 

Material to be sampled:    Surface water at the downstream Parker Gulch location, Mammoth 
Gulch, Minnie Moore Gulch, and Star Gulch.  Also surface water and sediment in Indian Creek, 
Quigley creek, Slaughterhouse Creek, Water Gulch, and Ohio Gulch.    

 

Measurement Parameters:    Surface water for TAL metals and mercury analysis.   

            

 

Standard Procedure for Field Collection & Laboratory Analysis (cite references):    Sample 
collection and analytical methods were not modified.      

            

 

Reason for Change in Field Procedure of Analytical Variation:    No water was present at certain 
sample locations on Parker Gulch, Mammoth Gulch, Minnie Moore Gulch and Star Gulch.  For 
this reason, a surface water sample was not collected at these points.  Five stream proposed for 
sampling at the rate of one sample per stream were not samples since they could not be located.  
Four new streams were submitted.  One of these streams (Parker Gulch) was sampled at two 
locations.              

 

Variation from Field or Analytical Procedure: A surface water sample was not collected at the 
downstream location on Parker Gulch, Mammoth Gulch, Minnie Moore Gulch or in Star Gulch.  
Streams not sampled were replaced with other streams in the study area.  The streams not 
sampled include Indian Creek, Quigley Creek, Slaughterhouse Creek, Water Gulch, and Ohio 
Gulch.  The replacement streams were Parker Gulch (two locations), Independence Creek, Clear 
Creek, and Lee’s Gulch.           

 

Special Equipment, Materials, or Personnel Required:    None.     
             

 

Contact: Approved Signature Date 

Initiator:   
 

 

START PL:   
 

 

EPA TM:     

EPA QA Officer:     

 



 

 

 

 
 
 
Field Sample Collection Data 
SheetsB 



















































































































 

 

 
 

 
 
 
Photographic Documentation C 















































































 

 

 
 

 
 
Global Positioning System 
Coordinates  
 
 
 

D 



Table D-1    Global Positioning System Information - Big Wood River Site Inspection
Sample Location Location Description Sample Date Latitude Longitude
BG01 Big Wood River 6/16/2008 43.686555 -114.371804
BG02 Big Wood River Wetland 6/16/2008 43.689749 -114.371774
BG03 Elkhorn Gulch 6/16/2008 43.677923 -114.310954
BG04 Parker Gulch 6/16/2008 43.700201 -114.282358
BR01 Big Wood River 6/16/2008 43.441219 -114.26158
BR02 Big Wood River 6/16/2008 43.457827 -114.260287
BR03 Big Wood River 6/17/2008 43.496916 -114.305718
BR04 Big Wood River 6/17/2008 43.497603 -114.306571
BR05 Big Wood River 6/17/2008 43.512288 -114.318159
BR06 Big Wood River 6/17/2008 43.513244 -114.318398
BR07 Big Wood River 6/17/2008 43.552729 -114.341011
BR08 Big Wood River 6/17/2008 43.554874 -114.341019
BR20 Big Wood River 6/18/2008 43.454063 -114.266224
BR21 Big Wood River 6/18/2008 43.455356 -114.268212
BR22 Big Wood River 6/18/2008 43.489301 -114.29644
BR23 Big Wood River 6/18/2008 43.468495 -114.280239
BR24 Big Wood River 6/18/2008 43.474646 -114.285729
BR25 Big Wood River 6/17/2008 43.477541 -114.290975
BR26 Big Wood River 6/17/2008 43.478714 -114.291565
BR27 Big Wood River 6/17/2008 43.586843 -114.347216
BR28 Big Wood River 6/17/2008 43.589517 -114.349748
BR29 Big Wood River 6/17/2008 43.599125 -114.344866
BR30 Big Wood River 6/17/2008 43.605217 -114.345888
BR31 Big Wood River 6/16/2008 43.653315 -114.345376
BR32 Big Wood River 6/16/2008 43.654025 -114.347475
BR33 Big Wood River 6/16/2008 43.660458 -114.353803
BR34 Big Wood River 6/16/2008 43.670689 -114.365604
BR35 Big Wood River 6/16/2008 43.680507 -114.376324
CC01 Croy Creek 6/17/2008 43.512598 -114.318501
CG01 Colorado Gulch 6/17/2008 43.497261 -114.306446
DC01 Deer Creek 6/17/2008 43.553257 -114.340844
EC01 Elkhorn Gulch 6/16/2008 43.653925 -114.346092
EC02 Elkhorn Gulch 6/18/2008 43.663846 -114.329101
ER01 East Fork Big Wood River 6/17/2008 43.603547 -114.334649
GG01 Greenhorn Gulch 6/17/2008 43.589394 -114.350167
GG02 Greenhorn Gulch 6/19/2008 43.593685 -114.374924
IC01 Independence Creek 6/18/2008 43.671755 -114.303455
LG01 Lee's Gulch 6/18/2008 43.453005 -114.283279
MG01 Mammoth Gulch 6/17/2008 43.478408 -114.292787
NG01 Minnie Moore Gulch 6/18/2008 43.468748 -114.280997
PG01 Parker Gulch 6/18/2008 43.68438 -114.304594
RC01 Clear Creek 6/18/2008 43.639094 -114.36292
SG01 Star Gulch 6/18/2008 43.486122 -114.299492



Table D-1    Global Positioning System Information - Big Wood River Site Inspection
Sample Location Location Description Sample Date Latitude Longitude
TC01 Trial Creek 6/16/2008 43.671818 -114.360884
TG01 Townsend Gulch 6/18/2008 43.448419 -114.286476
WC01 Warm Springs Creek 6/16/2008 43.688414 -114.381256
WD01 Big Wood River Wetland 6/18/2008 43.461701 -114.259581
WD02 Big Wood River Wetland 6/18/2008 43.474587 -114.279978
WD03 Big Wood River Wetland 6/18/2008 43.488165 -114.286887
WD04 Big Wood River Wetland 6/18/2008 43.503431 -114.308222
WD05 Big Wood River Wetland 6/18/2008 43.535975 -114.332972
WD06 Big Wood River Wetland 6/18/2008 43.577806 -114.338861
WD07 Big Wood River Wetland 6/19/2008 43.638259 -114.344514
WD08 Big Wood River Wetland 6/19/2008 43.629671 -114.347556
WD09 Big Wood River Wetland 6/19/2008 43.672719 -114.367487
WD10 Big Wood River Wetland 6/19/2008 43.430616 -114.260525



 

 

  
 

 
 
 
Chain-of-Custody Documentation 
 
 
 

E 













































 

 

  
 

 
 
Data Validation Memoranda F 





















































































































































































































































































































































































 

 

 
 
 
 

Big Wood River and its Tributaries 
Analytical Data Summary Tables 
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Table G-1  Big Wood River and its Tributaries Sediment Samples Analytical Results Summary
EPA Sample ID 08254070 08254128 08254108 08254107 08254126 08254106 08254105 08254114 08254104 08254122 08254103 08254115 
CLP Sample ID MJ9755 MJ97B3 MJ9793 MJ9792 MJ97B1 MJ9791 MJ9790 MJ9799 MJ9789 MJ97A7 MJ9788 MJ97A0
Station Location BG01SD WC01SD BR35SD BR34SD TC01SD BR33SD BR32SD EC01SD BR31SD RC01SD BR30SD ER01SD

Description Background

Warm 
Springs
Creek Trail Creek

Elkhorn
Creek

Big Wood
River

Clear
 Creek

Big Wood
River

East Fork
Big Wood 

River
Target Analyte List Metals (mg/kg)
Aluminum 10400  7040  5010  5730  5060  7060  6990  5290 14300  2160  5480  6430  
Antimony  R 7.8 UJL  R  R  R  R  R R 1.8 JQ  R  R  R 
Arsenic 9.6  7.0 JH 4  3.9  7.8  6.2  5  2.9 7.3  1.7 U 5.5 JL 7.3 JL 
Barium 110  168 53.6  90.6  169  140  124  122 241 15.1 JQ 119  111  
Beryllium 0.82  0.47 JQ 0.38 JQ 0.4 JQ 0.44 JQ 0.48 JQ 0.49 JQ 0.36 JQ 1  0.12 JQ 0.46 JQ 0.44 JQ 
Cadmium 0.37 JQ 0.75  0.16 JQ 0.2 JQ 1.3  0.64 JQ 0.39 JQ 0.37 JQ 2.9  0.08 JH 0.19 JQ 0.7 JQ
Calcium 4510  3770  2020  2680  17900  4920  3710  12300 17500  8210  5280  23800  
Chromium 31.9  16.9  19.6  19.7  15.7  22.9  21.3  19.4 34.7  4.4  18.6  16.4  
Cobalt 7 JQ 16.9  4.4 JQ 4.3 JQ 4.0 JQ 5.1 JQ 5.1 JQ 5.9 JQ 9.7  0.37 JQ 4.6 JQ 4.4 JQ 
Copper 11.3  7.7 4.9  5.4  27.9  10.9  8  7.0 23.9  2.1 JQ 8.4  8.9  
Iron 14600  11800  9500  9710  11400  12100  11700  9540 16600  2300  11100  11400  
Lead 23.6  59.5  12.4  22.3  15.2  30.6  29.1  42.8 112  3.4  23.9  24.7  
Magnesium 5670  3870  4090  3970  9850  5310  4980  3700 6850  767 JQ 4930  5590  
Manganese 304  224  167  143  230  203  148  176 543  17.6  142  225  
Mercury 0.14 U 0.13 U 0.048 U 0.055 U 0.072 U 0.14 U 0.075 U 0.057 U 0.12 U 0.17 U 0.16 U 0.16 U 
Nickel 20  10.5  13.4  12  34.9  18  14.9  14.8 29  3.9 JQ 16.2  17.6  
Potassium 1200  1340  532 JQ 852  1390  1110  1120  1050 2670  396 JQ 696 JQ 1400  
Selenium 5 UJL 4.5 U 4.2 UJL` 4.7 UJL 5 UJL 4.8 UJL 4.8 UJL 4.4 UJL 6.4 UJL 6.1 U 5.7 UJL 5.7 UJL 
Silver 1.4 U 1.3 U 1.2 U 1.3 U 0.19 JQ 1.4 U 1.4 U 1.3 U 0.65 JQ 1.7 U 1.6 U 1.6 U 
Thallium 3.6 U 3.2 U 3 U 3.3 U 3.5 U 3.4 U 3.4 U 3.1 U 4.6 U 4.4 U 4.1 U 4.1 U 
Vanadium 24.3  19.5  15  15.1  60.2  22.2  21.1  20.4 34.2  2.1 JQ 20.4  18.3  
Zinc 56.7 JL 177  35.6 JL 68.7 JL 137 JL 125 JL 113 JL 54.5 JL 207 JL 19.1  81  133  

Big Wood River Big Wood River



Table G-1  Big Wood River and its Tributaries Sediment Samples Analytical Results Summary
EPA Sample ID 08254102 08254101 08254116 08254100 08254081 08254113 08254080 08254079 08254112 08254078 08254077 08254141
CLP Sample ID MJ9787 MJ9786 MJ97A1 MJ9785 MJ9766 MJ9798 MJ9765 MJ9764 MJ9797 MJ9763 MJ9762 MJ97C6
Station Location BR29SD BR28SD GG01SD BR27SD BR08SD DC01SD BR07SD BR06SD CC01SD BR05SD BR04SD CG01SD

Description
Greenhorn

Gulch
Deer 

Creek
Croy
Creek

Colorado 
Gulch

Target Analyte List Metals (mg/kg)
Aluminum 5340  6370  11300 6660  6360  4600  5110  4610  8590  4540  5210  20400
Antimony  R  R R  R  R  R  R  R  R  R  R R
Arsenic 5.8 JL 4.9 JL 5.5 JL 6.5 JL 5.6  5.2 JL 4.7  5.7  5.6 JL 5.4  4.1  61.7
Barium 108  144  220 127  118  84.1  93.6  93.6  134 74.3  163  233
Beryllium 0.46 JQ 0.51 JQ 0.88 JQ 0.5 JQ 0.46 JQ 0.38 JQ 0.37 JQ 0.34 JQ 0.58 JQ 0.33 JQ 0.4 JQ 0.96 JQ
Cadmium 0.34 JQ 0.40 JQ 0.24 JQ 0.39 JQ 0.49 JQ 0.2 JL 0.32 JQ 0.25 JQ 0.3 JQ 0.35 JQ 0.41 JQ 8.2 JH
Calcium 4070  6330  7810 6840  7960  5170  5100  3950  5350  3250  5720  17400
Chromium 18.1  20.6  31.6 20  19.7  14.9  16.4  15.2  24.7  15.1  17.1  49.4
Cobalt 4.2 JQ 4.7 JQ 8.4 JQ 4.7 JQ 4.6 JQ 3.5 JQ 3.9 JQ 3.9 JQ 6.3 JQ 3.9 JQ 4.1 JQ 14.5 JQ
Copper 9.5  11.2  19.2 9.1  9.9  8.0 8.4  8.4  9.8  8.9  8.7  239
Iron 10500  10400  11600 11200  10800  8710  9550  8880  12900  9040  9240  25200
Lead 22.4  27.6  23.0 28.5  21.6  16.7  16.1  16.8  72  15.2  20  14.4
Magnesium 4130  5610  4570 5240  5140  3880  4110  3850  5310  3610  4220  12400
Manganese 164  112  538 190  152  124  128  113  111  156  95.1  308
Mercury 0.14 U 0.15 U 0.20 U 0.16 U 0.081 U 0.15 U 0.075 U 0.06 U 0.13 U 0.055 U 0.15 U 0.17 JQ
Nickel 16.8  18.4  16.5 16.6  18.2  13.9  15.1  14.8  13.8  14.9  16.5  51.5
Potassium 830  965  2040 1070  1020  693 JQ 769  658 JQ 1480  777  848  4360
Selenium 4.9 UJL 5.2 UJL 7.0 UJL 5.5 UJL 5 UJL 5.2 UJL 4.7 UJL 4.7 UJL 4.5 UJL 3.5 UJL 5.4 UJL 10.3 JQ
Silver 1.4 U 1.5 U 2.0 U 1.6 U 1.4 U 1.5 U 1.3 U 1.4 U 1.3 U 1 U 1.5 U 3.2 U
Thallium 3.5 U 3.7 U 5.0 U 3.9 U 3.6 U 3.7 U 3.4 U 3.4 U 3.2 U 2.5 U 3.8 U 5.4 JQ
Vanadium 20.9  23  28.2 21.2  25.4  17.6  20.6  18.8  31  18.6  20  80.3
Zinc 81.3  93.6  105 112  94.6 JL 64.6  76.2 JL 62.7 JL 106  63.6 JL 87.2 JL 593

Big Wood River Big Wood River Big Wood River Big Wood River



Table G-1  Big Wood River and its Tributaries Sediment Samples Analytical Results Summary
EPA Sample ID 08254076 08254095 08254125 08254099 08254120 08254098 08254097 08254121 08254096 08254094 08254119 08254093 
CLP Sample ID MJ9761 MJ9780 MJ97B0 MJ9784 MJ97A5 MJ9783 MJ9782 MJ97A6 MJ9781 MJ9779 MJ97A4 MJ9778
Station Location BR03SD BR22SD SG01SD BR26SD MG01SD BR25SD BR24SD NG01SD BR23SD BR21SD LG01SD BR20SD

Description
Star 

Gulch
Big Wood 

River
Mammoth 

Gulch

Minnie 
Moore
Gulch

Lees 
Gulch

Big Wood 
River

Target Analyte List Metals (mg/kg)
Aluminum 4960  4960  13800  3490  15600  7980  7000  16800  9110  4900  13800  8150  
Antimony  R  R  R  R  R  R  R 10.7 JL 12.5 JL 11.7 JL  R  R 
Arsenic 4.7  3.9 JL 48.5  5.2 JL 25.9 JL 7.4 JL 7.6 JL 330  58.7 JL 84.4 JL 2.2 JL 40 JL 
Barium 91.9  106  199  53.1  190  133  118  276  128  85.4 206  90.6
Beryllium 0.35 JQ 0.39 JQ 0.78  0.24 JQ 1.0 0.63 JQ 0.57 JQ 0.93  0.62 JQ 0.4 JQ 0.71  0.47 JQ 
Cadmium 0.33 JQ 0.61 JQ 87.9 JH 1.8 JL 3.1 JL 4.7 JL 2.8 JL 22.9 JH 4.5 JL 3.4 JL 0.46 JQ 0.38 JQ
Calcium 5560  8400  12100  3370  7690  6770  6560  21400  7330  5890  5700  6870  
Chromium 16.2  14.6  28  11.4  36.2  25.5  21.4  39.7  30  15.9  42.5  39  
Cobalt 3.9 JQ 3.7 JQ 10.4 JL 2.4 JQ 10.2  5.1 JQ 4.8 JQ 13.2 JL 6.8 JQ 3.2 JQ 9.9  6.7 JQ 
Copper 8.1  7.2  89.7  10.8  27.2  18.7  13.9  93.9  33.7  38.3  12  12.1  
Iron 9220  7330  20200  5570  22300  11000  9690  32600  18800  19900  22200  16600  
Lead 17.6  39.4  1530  26.4  50.1  70.3  75.7  2070  735  1440  16.2  438  
Magnesium 4000  3990  9440  2410  8920  5020  5000  11100  7440  5010  9290  7300  
Manganese 112  108  1460  49  478  124  115  1610  517  1930  511  282  
Mercury 0.14 U 0.14 U 0.61  0.074 U 0.11 U 0.16 U 0.11 U 0.95  0.22  0.35  0.14 U 0.14 JQ 
Nickel 15.5  13.1  59.9  11.3  36.5  21  18.9  56.4  18  13.3  14.2  16.9  
Potassium 712  767  3460  557 JQ 5910  1120 JQ 1080 JQ 4650  3990  980  7470  2800  
Selenium 4.9 UJL 4.8 UJL 12.5  6.1 UJL 5.4 UJL 10.6 UJL 7.8 UJL 2.3 JQ 6.1 UJL 5.2 UJL 4.7 UJL 5.7 UJL 
Silver 1.4 U 1.4 U 26.2  1.7 U 1.6 U 0.29 JQ 0.25 JQ 13.4  9.4  16.9  1.3 U 1.4 JQ 
Thallium 3.5 U 3.4 U 4.2  4.4 U 3.9 U 7.6 U 5.6 U 4.9  1.8 JQ 3.7 U 3.4 U 1.8 JQ 
Vanadium 18.9  15.8  91.1  13.8  74.3  25.3  25.2  79.7  47.4  25.1  58.9  38.7  
Zinc 71.8 JL 114  6430  205  243  483  291  3340  866  1130  98.8  333  
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Table G-1  Big Wood River and its Tributaries Sediment Samples Analytical Results Summary
EPA Sample ID 08254075 08254074 08254127 
CLP Sample ID MJ9760 MJ9759 MJ97B2
Station Location BR02SD BR01SD TG01SD

Description
Townsend 

Gulch
Target Analyte List Metals (mg/kg)
Aluminum 4410  4140  10900  
Antimony  R  R  R 
Arsenic 4.3  4.6  3.8  
Barium 90.1  69.3  129  
Beryllium 0.33 JQ 0.27 JQ 0.53 JQ 
Cadmium 0.3 JQ 0.26 JQ 0.27 JQ 
Calcium 4450  4520  5390  
Chromium 14.6  14  53.5  
Cobalt 3.6 JQ 3.3 JQ 10.4  
Copper 7.9  7.5  9  
Iron 8610  8100  19100  
Lead 14.7  16  2.9  
Magnesium 3710  3480  9440  
Manganese 118  106  673  
Mercury 0.068 U 0.08 U 0.052 U
Nickel 13.9  13.1  18.8  
Potassium 626 JQ 619 JQ 3910  
Selenium 4.8 UJL 4.8 UJL 4.5 UJL 
Silver 1.4 U 1.4 U 1.3 U 
Thallium 3.4 U 3.4 U 3.2 U 
Vanadium 18.8  15.5  50  
Zinc 63.2 JL 68.9 JL 46.9 JL 
Bold type indicates the sample result is above the instrument detection limit.

Key:
CLP = Contract Laboratory Program.
EPA = United States Environmental Protection Agency.

H = High bias.
ID = Identification.

J = The associated value is an estimated quantity.
L = Low bias.

mg/kg = milligrams per kilogram.
Q = The detected concentration is below the method reporting limit/Contract Required Quantitation Limit, but is above the method detection limit.
R = The data are unusable.  Tha analyte may or may not be present in the sample.
U = The material was analyzed for, but was not detected above the level of the associated value.
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Table G-2 Big Wood River and its Tributaries Surface Water Samples Analytical Results Summary
EPA Sample ID 08254000 08254058 08254038 08254037 08254056 08254036 08254035 08254044 08254034 08254052 08254033 
CLP Sample ID MJ96Y5 MJ9743 MJ9723 MJ9722 MJ9741 MJ9721 MJ9720 MJ9729 MJ9719 MJ9737 MJ9718
Station Location BG01SW WC01SW BR35SW BR34SW TC01SW BR33SW BR32SW EC01SW BR31SW RC01SW BR30SW

Description Background

Warm 
Springs 
Creek

Trail 
Creek

Elkhorn
Gulch

Big 
Wood 
River

Clear 
Creek

Big 
Wood 
River

Target Analyte List Metals (mg/L)
Aluminum 256  533 156 JQ 176 JQ 273  201  222  8.3 JQ 250  200 U 361  
Arsenic 10.0 U 10.0 U 10.0 U 10.0 U 10.0 U 10.0 U 10.0 U 10 U 10.0 U 10.0 U 10.0 U 
Calcium 24600  19100 25100  23700  32900  25500  26300  48700 27200  34500  26500  
Iron 227  406 140 180 374 206 200  88.1 JQ 223  100 U 345  
Magnesium 3360 JQ 3280 JQ 3320 JQ 3280 JQ 11900  5040  5010  16400 5250  19000  5140  
Manganese 6.8 JQ  7.6 JQ 5 JQ 6.6 JQ 8.5 JQ 6.1 JQ 6.9 JQ 5.7 JQ 7.2 JQ 15 U 12 JQ 
Sodium 1810 JQ 4080 JQ 1740 JQ 2180 JQ 828 JQ 2190 JQ 2400 JQ 63700 2480 JQ 2360 JQ 2240 JQ 
Zinc 60.0 U 18.1 JQ 60 U 1.5 JQ 8.0 JQ 2.9 JQ 3.9 U 0.95 JQ 4.7 U 60 U 7.3 U 
Water Quality Parameters

Temperature (oC) 7.3 14.3 10.6 11.7 9.2 11.8 11.9 17.1 12.2 19.3 7.7

pH 7.89 7.83 8.09 8.02 8.08 8.2 8.23 8.73 8.1 8.46 7.38
Conductivity (mS/cm) 0.141 0.169 0.104 0.152 0.243 0.165 0.178 0.385 0.173 0.339 0.181
Dissolved Oxygen (mg/L) 8.74 7.13 8.25 8.08 8.54 8.2 7.89 8.6 8.19 8.5 7.5
Turbidity (NTU) 10 10 10 10 10 10 10 10 10 NR 79
Salinity (%) 0 0 0 0 0 0 0 0.01 0 0.01 0

Big Wood River Big Wood River



Table G-2 Big Wood River and its Tributaries Surface Water Samples Analytical Results Summary
EPA Sample ID 08254045 08254032 08254031 08254046 08254030 08254011 08254043 08254010 08254009 08254042 08254008 
CLP Sample ID MJ9730 MJ9717 MJ9716 MJ9731 MJ9715 MJ96Z6 MJ9728 MJ96Z5 MJ96Z4 MJ9727 MJ96Z3
Station Location ER01SW BR29SW BR28SW GG01SW BR27SW BR08SW DC01SW BR07SW BR06SW CC01SW BR05SW

Description

East Fork 
Big Wood 

River
Greenhorn 

Gulch
Deer 

Creek
Croy 
Creek

Big Wood 
River

Target Analyte List Metals (mg/L)
Aluminum 422  344  338  38.1 JQ 349  117 JQ 200 U 280  314  116 JQ 316  
Arsenic 10.0 U 10.0 U 10.0 U 10 U 10.0 U 10.0 U 10.0 U 10.0 U 10.0 U 10.0 U 10.0 U 
Calcium 19500  26700  26700  25800 25200  28800  43200  27600  28800  53200  28600  
Iron 1040 330  330  69.1 JQ 337  160.0 U 100 U 260  299  321 303  
Magnesium 5260  5280  5240  10800 5070  5300  4640 JQ 5440  5620  8630  5520  
Manganese 17.9  12.1 JQ 11.4 JQ 38.5 11.2 JQ 27.0 6.9 JQ 9.3 JQ 12.4 JQ 64.3  11.7 JQ 
Sodium 853 JQ 2290 JQ 2320 JQ 5180 2070 JQ 2500 JQ 4140 JQ 2410 JQ 2720 JQ 8410  2610 JQ 
Zinc 12.8 JQ 11.8 U 7.3 U 0.89 JQ 7 U 2.4 U 60 U 5.7 U 4.6 U 15.2 JQ 5.1 U 
Water Quality Parameters

Temperature (oC) 5.9 7.3 7.5 17.5 8.1 12.3 14.6 13.1 11.2 15 10.9

pH 8.03 7.65 8.03 8.41 8.36 8.96 8.2 9.1 8.95 7.91 8.95
Conductivity (mS/cm) 0.143 0.182 0.183 0.299 0.177 0.158 0.263 0.171 0.187 0.341 0.179
Dissolved Oxygen (mg/L) 7.46 7.43 7.38 6 8.6 11.92 11.75 12.26 11.67 11 12.31
Turbidity (NTU) NR NR NR NR NR 117 40 162 12 5 81
Salinity (%) 0 0 0 0.01 0 0 0 0 0 0.01 0

Big Wood RiverBig Wood River Big Wood River



Table G-2 Big Wood River and its Tributaries Surface Water Samples Analytical Results Summary
EPA Sample ID 08254007 08254140 08254006 08254025 08254029 08254028 08254027 08254026 08254024 08254049 08254023 
CLP Sample ID MJ96Z2 MJ97C5 MJ96Z1 MJ9710 MJ9714 MJ9713 MJ9712 MJ9711 MJ9709 MJ9734 MJ9708
Station Location BR04SW CG01SW BR03SW BR22SW BR26SW BR25SW BR24SW BR23SW BR21SW LG01SW BR20SW

Description
Big Wood 

River
Colorado 

Gulch
Lees 

Gulch
Big Wood 

River
Target Analyte List Metals (mg/L)
Aluminum 322  728  393  460  200 U 101 JQ 119 JQ 37.4 JQ 200 U 49 JQ 200 U 
Arsenic 10.0 U 19.1 JL 10.0 U 10.0 U 10.0 U 10.0 U 10.0 U 10.0 U 10.0 U 10.0 U 10.0 U 
Calcium 26600  78700  28300  26600  44100  40200  28700  34800  43600  39000  43200  
Iron 306  848  383  454 58.3 U 147 U 133 66.5 JQ 12.4 JQ 138 12.2 JQ 
Magnesium 5330  18000  5530  5230  9070  8200  5620  6710  8170  13800  8020  
Manganese 11.2 JQ 123  13.2 JQ 14 JQ 4.6 JQ 6.9 JQ 5.3 JQ 15.0 U 15.0 U 28.2  15.0 U 
Sodium 2300 JQ 6610  2400 JQ 2080 JQ 4900 JQ 4210 JQ 2800 JQ 3500 JQ 4580 JQ 5470  4490 JQ 
Zinc 6.4 U 105  23.1 U 6.3 JQ 10.3 U 8.6 U 3.4 JQ 3.0 JQ 8.3 JQ 0.73 JQ 7.1 JQ 
Water Quality Parameters

Temperature (oC) 8.9 9.2 8.9 8.7 12.9 12.9 9.3 9.2 10.1 10.2 10.9

pH 8.78 8.07 8.72 7.82 7.72 7.82 7.44 7.54 7.74 7.71 7.84
Conductivity (mS/cm) 0.172 0.469 0.176 0.191 0.317 0.288 0.221 0.258 0.318 0.354 0.316
Dissolved Oxygen (mg/L) 12.32 4.04 11.81 7.1 3.3 3.85 5.65 4.75 6.42 3.45 8.36
Turbidity (NTU) 19 4 11 NR 61 NR NR NR NR NR NR
Salinity (%) 0 0.01 0 0 0.01 0.01 0 0 NR 0.01 0.01
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Table G-2 Big Wood River and its Tributaries Surface Water Samples Analytical Results Summary
EPA Sample ID 08254005 08254004 08254057 
CLP Sample ID MJ96Z0 MJ96Y9 MJ9742
Station Location BR02SW BR01SW TG01SW

Description
Townsend

Gulch
Target Analyte List Metals (mg/L)
Aluminum 312  230  200 U 
Arsenic 10.0 U 10.0 U 10.0 U 
Calcium 29300  32200  45100  
Iron 307  214  56.5 JQ 
Magnesium 5800  6280  16300  
Manganese 11.0 JQ 8.2 JQ 7.6 JQ
Sodium 2730 JQ 2920 JQ 6030  
Zinc 5.5 U 12.3 U 60 U 
Water Quality Parameters

Temperature (oC) 11.4 13.2 10.2

pH 8.33 8.53 7.57
Conductivity (mS/cm) 0.191 0.204 0.392
Dissolved Oxygen (mg/L) 8.25 7.51 5.03
Turbidity (NTU) 291 451 9
Salinity (%) 0 0 0.01
Note: Bold type indicates the sample result is above the instrument detection limit.

Key:

% = Percent. NR = Not recorded.
oC = Degrees celsius. NTU = Nephelometric Turbidity Units.

CLP = Contract Laboratory Program. Q = The detected concentration is below the method reporting limit/Contract Required Quantitation Limit, but is above the method detection limit.

EPA = United States Environmental Protection Agency. U = The material was analyzed for, but was not detected above the level of the associated value.

ID = Identification.

J = The associated value is an estimated quantity.

L = Low bias.

mg/L = milligrams per liter.

mS/cm = milliSiemens per centimeter.

Big Wood River
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